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Model Nos. 2500 and 3500 Pres- 
sure and Temperature Controllers 
for the simpler processes. 


Model Nos. 2100 and 3100 Indi- 
cating Pressure and Temperature 
Controllers. 
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fis issue of PETROLEUM REFINER contains de- 
scriptions and flow diagrams of processes used by the 
oil industry. While the principal processes of current 
importance are represented, the group is by no 
means all-inclusive, since 
certain little used. or ob- 
solete processes have 
been omitted, and since 
certain petrochemical 
processes of high interest are not available for 
publication. Even so, the number of pages needed 
for the issue makes necessary its publication in 
two sections. This is especially significant in that 
the number of processes used by the industry is to 
some degree a measure of its present status. 

The oil industry was originally based on the 
petroleum products which could be manufactured 
from crude oil by a single process, batch distilla- 
tion. The growth of the industry can well be traced 
in the development of additional and revised proc- 
esses for the manufacture of various products. As 
process methods have been devised to meet an ex- 
panding market in bulk petroleum fuels, new 
products and new applications have also been 
discovered. The industry which originally made 
kerosine for lamps as its principal product now 
makes an almost endless variety of products. The 
liquid fuels, gasoline, kerosine, diesel oils, heating 
oils, and fuel oils, still constitute the bulk of this 
production, with lubricants and asphalts important 
secondary products. Specialty products derived 
from the basic refinery products by separation and 
petrochemicals manufactured by conversion from 
Petroleum feed stocks are becoming increasingly 
Important. 


Process 
Handbook Edition 


| The oil industry, grown complex and large, is 
ust as much dependent on the manufacturing 
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processes it employs now as it was in earlier days. 
Several processes of current importance have long 
been in general use and have reached their present 
status after continued development and improve- 
ment. Other processes are of more recent commer- 
cial application, and some now prominent were 
developed and installed in large capacities quite 
recently to meet wartime demands for aviation 
gasoline, toluene, and synthetic rubber. 

The current record-breaking construction pro- 
gram underway in the process division of the oil 
industry is clear evidence that development is 
continuing at a high level. Several large plants are 
building which will make products not previously 
available from petroleum sources, and other new 
plants will make gasoline and a variety of useful 
chemicals from natural gas. 


4 petroleuni industry will stage a concen- 
trated public relations program during the week 
of October 11 and particularly on the day of 
October 14. General plans have been prepared by 
the Oil Industry Informa- 
tion Committee and now 
are in the hands of dis- 
trict committees. 

The plan is to point out 
to the public what the oil industry contributes to 
the social and business life of the people and 
communities of the U. S.; and to tell the story 
of the accomplishments of the industry in the 
face of soaring postwar demands. In addition, in- 
dividual companies are urged to tell what they— 
as well as the industry as a whole—have done 
in serving individual communities and regions. 
These things are to be accomplished through 
speeches at business clubs and radios, by distribu- 


Oil’s Story ona 
Grass Roots Basis 






His work is one of the 
many steps in the devel- 
opment of new and bet- 
ter PARAMINS to improve 
industrial oils. 
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... using standard test conditions to check how various chem- 


He is one important mem- . ZA me 2 
ical compounds act as oxidation inhibitors for industrial cils. 


ber of a team of over 
2000 research scientists 
and technicians who 
work in America’s largest 
petroleum laboratories. 


All this experience and 
research is available to 
you ... for the improve- 
ment of your products... 
when you use PARAMINS. 
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tion of prepared literature, and by newspaper ad- 
vertisements and publicity. 

All the above is to be done by local oil men on 
a “grass roots” community basis, city by city, 
town by town, and village by village. In this way 
the people can be shown how important the oil 
business is to them individually and collectively. 

Here is an opportunity to tell millions of people 
in one day the facts which prove that as a free, 
competitive business the oil industry is giving 
great social and industrial benefits to the greatest 
number of people in America. The total effect of 
the undertaking should make a great impact on 
public understanding. In every community where 
real effort is made, there will be a resulting in- 
crease in recognition. of the many advantages and 
benefits all persons receive from the oil industry 
as it is now operating. 

In the words of Ralph C. Champlin, chairman 
of the Oil Industry Information Committee, “We 
sincerely believe that there is no more valuable 
use for an hour of an oil man’s time than to use 
it now to prove why the public should continue 
to support a free and vigorous oil industry.” 

This is a bold plan. Much work necessarily 
have to be put into the effort. Thousands of hours 
will be required. This means that the cooperation 
of a substantial percentage of the oil industry 
people will be needed. As many as 10,000 oil in- 
dustry representatives should take part. Each dis- 
trict must be organized. In each district a con- 
siderable number can be helpful by influencing 
other oil men to participate in some part of the 
program. Many will be needed to speak before 
civic and business clubs. There also is the task of 
securing time with civic clubs and radios. 

Officials of every oil organization—in every 
branch of the industry throughout the nation— 
should immediately let their employees know that 
their cooperation in this big job of telling the 
facts about the oil industry is important. Every 
company official, particularly of smaller concerns, 
who may not yet have been contacted, should 
voluntarily offer his assistance to some member 
of the Oil Industry Information Committee in 
his respective district. There is a wide variety of 
work to be performed; therefore everyone can fit 
into some part of the program. Members of the 
district committees will gladly explain the whole 
plan and welcome your participation. If you do 
not know the address of your district committee, 
this magazine will be happy to furnish it. 

Working together, the industry can attain much 
favorable attention and public understanding. 
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Te death of Harry Carothers Wiess, 61, 
chairman of the board of Humble Oil & Refining 
Company, on August 26, removed another of the 
petroleum pioneers of the Southwest. He had his 

first contact with the oil 


Industry Loses industry at Spindle Top. 


Another Pioneer ‘5 2 young man he headed 
ByR.L. DUDLEY § his own company which 


was one of several to be 
merged more than 30 years ago to help create 
what is now Humble Oil & Refining Company. 

Harry Wiess was a shy person whose good 
instincts were directed in a score of directions. 
He gave generously of his time and his fortune 
to educational, charitable and cultural enterprises. 

Princeton University, his alma mater, and Rice 
Institute, of which he was vice chairman of the 
board, both are indebted to him for highly con- 
structive help. Local charities always counted on 
him for generous assistance. 

But his outstanding characteristic, we think, 
was his burning desire that the men and women 
in his organization, the Humble “boys and girls” 
be a happy group—and the esprit de corps of that 
organization is due in no small part to this desire. 

From a scientific standpoint he was one old 
timer who zealously welcomed every new appli- 
cation of science to his business. 

He will be missed in his community and in the 
oil industry. 


Phisenr estimates are that petroleum re- 
quirements for military use in the event of an- 
other war would be nearly double those of World 
War II. The military looks to industry, accord- 
ing to Captain R. E. Wilson 
of the Armed Services Pe- 
troleum Board, for help and 
guidance in developing better 
aircraft engine oils, global 
type greases made from domestic materials, lubri- 
cants that will successfully operate at tempera- 
tures considerably above those allowed by present 
lubricants, and better instrument oils. 

To improve the supply situation, Wilson recom- 
mends these steps: Continued maximum efficient 
production augmented by increased imports; ad- 
ditional steel for increased drilling and improve- 
ment of transportation facilities; unitization of 
property interests in oil and gas fields; continued 
research on primary recovery, secondary recovery, 
and refining processes; stockpiling; and more 
widespread use of petroleum advisory committees. 


The Military 
Lists Its Needs 
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Sulfer Compounds in. Gasoline 





THEIR EFFECTS ON OCTANE NUMBER, LEAD 
SUSCEPTIBILITY AND ENGINE WEAR 


taken into account. 


Woven a fairly large number of 
sulfur compounds have been identified 
in various fractions obtained in the 
distillation of petroleum, most of the 
sulfur is bound in substances of un- 
known constitution. These are gen- 
erally compounds of high boiling 
point, and do not distill without de- 
composition; this makes isolation, and 
hence identification, of individuals dif- 





. ficult. However, certain classes of 
e compounds, such as mercaptans, sul- 

fides, disulfides, and some ring struc- 
‘ tures, can be quantitatively estimated 


with acceptable accuracy. 

There is no “typical” crude or “typi- 
cal” gasoline with regard to sulfur 
content, the variation being too wide to 
make any average significant. Most 
crudes contain under 0.5 percent sul- 
fur, though analyses of over 1 percent 
are not infrequent. The gasolines de- 
rived from crudes by simple distilla- 

tion contain but a smal] fraction of the 
original sulfur, due to the high boil- 
ing points of the sulfur-bearing sub- 
stances. Cracked gasolines, however, 
contain from two to ten times as much 
sulfur as the corresponding straight- 
tun gasolines, since cracking condi- 
lions favor the decomposition of some 
of the heavier sulfur compounds into 
substances which boil in the gasoline 
range, 

Sulfur compounds lower both the 
octane number and the lead response 

low that of sulfur-free gasolines, the 
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effect depending upon the particular 
sulfur compounds present. Cyclic sul- 
fur compounds have the least effect; in 
fact, in concentrations of up to 0.1 
percent the influence is negligible. 
Mercaptans, disulfides, and polysul- 
fides have increasingly severe effects, in 
the order named. 

The damage, if any, that sulfur com- 
pounds in gasolines do to internal 
combustion engines is due to the sul- 
fur dioxide and sulfur trioxide formed 
upon combustion. These oxides com- 
bine with the water formed in the 
burning of the gasoline to produce 
sulfurous and sulfuric acids; these are 
corrosive agents. The bulk of available 
evidence seems to indicate that if high 
temperatures are maintained by ther- 
mostating the coolant, and if the crank- 
case is ventilated, the corrosive prod- 
ucts will not accumulate and engine 
wear will thereby be minimized. Un- 
der such condition fuels containing 
more sulfur than 0.1 percent maximum 
can be used with safety. Diesel en- 
gines, however, show increased wear 
with increasing sulfur content of fuel. 


A Growing Problem 


Until recently, this problem of sul- 
ful compounds in petroleum fuels, es- 
pecially motor gasoline, was a com- 
paratively minor one. Some trouble 
was experienced with corrosion of en- 
gine parts about two decades ago. 
Ventilation of the crankcase and ther- 


ABRAHAM FOOKSON and ALBERT D. BELL 
National Bureau of Standards, Washington, D. C. 


THE GRADUAL depletion of crude oils which are low in sulfur has raised the problem of the utilization of 
high-sulfur petroleum reserves. Since the fuels derived therefrom will be richer in sulfur than currently con- 
sumed gasolines, the problem is essentially one of determining to what extent this increased sulfur content 
will accelerate engine wear. Also, since the presence of sulfur compounds in gasoline is known to have an 
adverse effect on both the octane number and the lead susceptibility, the magnitude of this effect must be 


mostatic control of the engine coolant 
temperature resolved the difficulty at 
that time. 

With the heavy depletion of sweet 
(low sulfur) crude oils during the 
war, the effect of sulfur compounds 
on the performance and wear of en- 
gines has become increasingly import- 
ant. The average sulfur content of 
motor gasoline has increased only one- 
fifth in the past ten years. However, 
more consideration must now be given 
to the utilization of reserves, much of 
which are high in sulfur. Whether 
sulfur-removing techniques should be 
improved and extended, with conse- 
quent loss of hydrocarbons depends 
upon how severe are the adverse ef- 
fects of sulfur contents higher than 
those presently prevailing, and upon 
whether engines can be developed to 
burn fuels higher in sulfur without 
serious harm. 

The major objections to sulfur in 
gasolines are twofold: 1) Oxidation 
products, sulfur dioxide and trioxide, 
are corrosive, and 2) sulfur com- 
pounds affect the octane number and 
lead response adversely. Some of these 
phenomena have been investigated in 
the past and these studies are the basis 
of the present review, Since this prob- 
lem is expected to grow more imme- 
diate, certain controversial items which 
now seem to be academic will become 
of practical importance. Laboratory 
experiments and careful consideration 
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of the economics involved will be the 
only way of resolving these differ- 
ences. As an introduction to the former, 
this paper was undertaken. 





I. SULFUR COMPOUNDS IN 
GASOLINE 





A) Occurrence of Sulfur in Gasoline 


The primary source of sulfur in 
gasoline is the original crude oil from 
which the gasoline is derived. The re- 
fining processes alter the sulfur com- 
pounds to some extent, and may, as in 
the case of sulfuric acid treatments. 
introduce new ones. Thus, in crude 
oil, sulfur is found as hydrogen sul- 
fide, mercaptans, sulfides, disulfides, 
thiophanes, thiophenes, and other com- 
pounds of unknown constitution. Gaso- 
lines may contain, in addition to these, 
polysulfides, sulfonic acids and esters 
of sulfuric acid. 

Most of the sulfur in petroleum is 
present in the form of high-boiling 
compounds, so that the gasoline frac- 
tion obtained by simple distillation 
contains relatively little of it. Some 
crude oils, such as those from certain 
Mexican fields**** may run as high as 
5 percent total sulfur,**** whereas a 
sulfur content of 0.5 percent is con- 
sidered to be high in a gasoline from 
such a crude. Because of the analytical 
difficulties involved in the study of 
the higher-boiling sulfur compounds, 
most of present knowledge is confined 
chiefly to the naphtha and gasoline frac- 
tions.***° Even with gasolines, partic- 
ularly cracked gasolines, the amount 
of unidentified or “residual” sulfur 
may be greater than that of all of the 
identified forms combined.**** 

Most of the straight-run gasolines 
contain less than 0.1 percent sulfur 
(see Table 1), while cracked gasolines 
from the same crudes contain from 
two to ten times as much,’-*"* depend- 
ing upon the cracking method used. 
This is a consequence of the fact that 
some of the higher boiling sulfur com- 
pounds in the crude decompose during 
the cracking process into more vola- 
tile compounds, which find their way 
into the gasoline. Other transforma- 
tions also occur to the sulfur com- 
pounds giving rise to much uninden- 
tifiable or residual sulfur, as men- 
tioned above. 

The sulfur content of the various 
crudes and of the gasolines derived 
therefrom is given in Table 1.**** It 
can be seen that, in general, the high- 
sulfur gasolines are obtained from the 
high-sulfur crudes, and that the cracked 
gasolines are much richer in sulfur 
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TABLE 1 
Sulfur Content of Various Crudes and Gasolines 












































PERCENT OF SULPHUR 
SOURCE Crade Oil Straight-Run Cracked 
Oklahoma, Tonkawa... 0.19 0098 Sais 
Oklahoma, Seminole. . 0.38 0.015 0.03 
Oklahoma, Oklahoma City 0.20 0.01 0.04 
Oklahoma, nee. . 0.73 0.09 Ba 
Texas, East............. 0.35 0.012 0.035 
Texas, West....... 1.55 0.22 0.87 
Texas, Panhandle. . 0.48 0.085 0.21 
pS eee 0.34 0.054 ; 
Texas, Mirando........ 0.20 0.03 0.08 
Gulf Coast, Spindletop. 0.18 0.06 0.10 
Gulf Coast, 0 0.15 0.03 0.08 
eS Cotton Valley. 0.25 0.03 
Kansas, Pee } 0.23 0.015 ie 
Kaneas, y mm * 0.29 ew : 
Arkansas, Smackover.. 2.00 0.04 0.19 
Pennsylvania. . : 0.04 0.005 0.02 
Michigan............ 0.06 0.02 0.12 
Tilinois, Salem............. 0.25 0.03 0.05 
Tilinois, Louden... ...... 0.16 0.02 ae 
Wyoming, Oregon Basin... . 3.22 0.28 1,22* 
California, Long Beach... .. 1.15 0.08 aoe 
California, Santa Fe Springs > 0.37 0.05 0.2 
California, Huntington Beach | 1.30 0.17 0.8 
California, Midway....... 1.00 0.16 0.45 
Canada, Petrolia... . 1.00 0.20 5 
Mexico, Poza Rica.... 1.79 0.05 0.8 
Mexico, Panuco......... 5.2 0.55 14 
Venezuela, Lagunillas. ... . 2.20 0.07 
Venesuela, La Rosa 1.80 0.07 0.7 
Argentina, Commodire Rivadavia 0.12 0.04 als 
Russia, Bibi-Eibat (Baku).. 0.17 0.02 acti 
Russia, Surachany (Baku).. 0.05 0.005 0.015 
_— New Oilfield (Grozny) 0.15 0.01 0.02 
PORES Pa Ree 0.8 0.08 0.16 
Balvein Island. . 1.80 0.25 A 
eres 0.15 0.03 
Borneo, Miri 0.4 Sat 
Borneo, Tarakan 0.3 oe == 
ee ae | 2.05 0.10 0.34 
| 
* End point of this gasoline 507° F. ‘ 
than the corresponding straight-run TABLE 3 
cuts. Distribution of Sulphur in a Gasoline 
The sulfur is concentrated in the ante ae 8 8h 2 
higher-boiling petroleum fractions as Ny 
“4 1.211 B.P. of Fraction (°F.) 
may be seen in Table 2. (50% ASTM Dist. Pt.) Percent Sulphur 
In the distillation of a sulfur-bear- 35. 0.18 
ing gasoline, the sulfur does not dis- -_eangueebbameaeetes. iebeparoness a 
tribute itself uniformly throughout the 71. 0.34 
e ° "é er ° 88. . 0.18 
various fractions. Thus, the distillation Pee ate hort st reathavopebereny 0.92 
of a California cracked gasoline con- = jS-- oo 
taining 0.87 percent sulfur divided the M43... = 
sulfur as shown in Table 3.*-7°7 166. 0.78 
° 178... 1.33 
It is observed that the sulfur content 188. 0.82 
° *y: : _ 198... 0.93 
of the higher-boiling fractions is gen- sehen cleapananitsaee aaenacie 068 


erally higher than that of the more 
volatile portions. 

The identification of classes of sul- 
fur compounds has been more success- 
ful than the characterization of indi- 
vidual compounds. Free sulfur is gen- 
erally absent in crudes; it is occasion- 
ally formed in gasolines containing 
hydrogen sulfide by oxidation accord- 
ing to the equation: 


S+0:— 2 H.0+ S: 











The hydrogen sulfide may be present 
in the original crude, or may be formed 
through decomposition of mercaptans 
on distillation. 

Mercaptans are more prevalent in 
straight-run than in cracked gasolines. 
while thiophenes predominate in the 
latter.*"* This is undoubtedly due to 
the fact that cracking conditions favor 
the formation of cyclic structures. 














TABLE 2 
Sterbetion of Sulphur in Petroleum Distillates 
Healdton, Hull, Poza Rica, Slaughter, 
Oklahoma Texas Mexico West Texas 
eset 
Crude Oil 0.73 0.34 1.79 1.92 
Gasoline 0.09 0.054 0.05 0.184 
Naphtha. 0.12 me aT wee 
Kerosine 0.08 0.075 0.12 0.66 
Light Gasoil 0.34 ; 3 wees 
Gasoil.. 0.57 0.225 0.89 2.09 
Wax Distillate 0.381 la es wees 
I a il a Sal li Ol ay _ 0.610 7 
iduum.... 1.04 bade 2.50 3.30 

RG al - 145 5 See wees 
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which are more stable at the higher 
temperatures. On the other hand, 
straight-run gasolines contain a bigger 
percentage of higher molecular weight 
mercaptans (amyl, hexyl, and heavier) 
than cracked gasolines.**** Due to 
cracking conditions, the latter do not 
contain much mercaptan sulfur above 
C,. In a Bahrein, Persian Gulf, cracked 
gasoline, a considerable part of the 
mercaptan sulfur consisted of thio- 
phenol*-?°° (total sulfur of 0.12 per- 
cent, mercaptan sulfur 0.025 percent). 
Similarly, from a Maidan-i-naftun, 
Iran, straight-run gasoline there were 
isolated ethyl, isopropyl, isobutyl, and 
isoamyl mercaptans.’*°° These were 
identified by their mercuric chloride 
addition compounds and by oxidation 
to the corresponding sulfonic acids. 
Even. higher mercaptans have been 
identified in other straight-run gaso- 
lines.?-*7¢ 

A considerable number of sulfides, 
both of the R,S and RSR’ types, have 
been identified in naphtha and kero- 
sine fractions from an Ohio crude.*-*"* 
Dimethyl, diethyl, ethyl propyl, di- 
propyl, ethyl pentyl, and up to dihexy! 
sulfides have been identified. These 
were separated from the petroleum 
cut through mercuric chloride, the 
double salt decomposed with H,S in 
aleohol solution, and the sulfides sepa- 
rated by distillation under reduced 
pressure. Similarly; from a Canadian 
crude, a series of compounds thought 
to be cyclic thiophanes up to C,, have 
been isolated.7?°° There have been 
similar findings with a California 
straight-run gasoline.*-°* On the other 
hand, from a California cracked gaso- 
line a number of methy] and ethyl 
substituted thiophanes have been iso- 
lated. This is consistent with the pre- 
viously mentioned prevalence of cyc- 
lic sulfur compounds in cracked gaso- 
lines. 

Polysulfides, sulfonic acids and al- 
kyl sulfates, when present, are due to 
defects in refining processes. Thus, in 
the doctor sweetening of gasoline in 
Which the gasoline is treated with 
NeOH solution and litharge, followed 
by free sulfur, the following may oc- 
cur in the presence of an excess of 
free sulfur: 


2RSH+ Na:PbO. > 2NaOH + Pb(SR)s 
Ph(SR). + S > PbS + (RS): 


» 
(RS): >R—~S,—R 


In conventionally sweetened gasolines, 
polysulfides will generally be present 
to the extent of not more than 0.001 
percent,?-215 


‘Alkyl sulfates may form through 


the action of sulfuric acid on olefins: 
2CaHen + HeSO. > (CaHanss)2 SOx 


These esters are soluble in gasoline 
and may distill along with it in small 
amounts in subsequent fractionating 
process. 

Sulfonic acids are formed, generally 
in the treatment of oils, when aromatic 
constituents react with sulfuric acid. 
These, in the form of alkali sulfonates 
may be left if the water wash which 
follows the alkali neutralization is in- 
sufficient to remove all of the sodium 
salts formed in the neutralization. 


B) Analysis of Sulfur Compounds 


A number of analytical methods 
have been developed for the determi- 
nation of sulfur compounds in gaso- 
line. These methods differ generally 
in reliability and in the type of petro- 
leum products to which they can be 
applied. 


Total Sulfur Determination 


Total sulfur can be determined read- 
ily by the complete combustion of the 
sample and analysis of the combustion 
products. For gasolines, the lamp 
method is well suited.*°"* The sample 
is burned in a lamp using a cotton 
wick, the combustion gases are aspir- 
ated through a solution of hydrogen 
peroxide, and the resultant sulfuric 
acid titrated with alkali. This method 
is excellent if no other acid substances 
form during the combustion. 

Another method, involving a differ- 
ent combustion technique, is that of 
Ter Meulen and Hesling.?-°°® By this 
procedure, the sample which may be 
either volatile or non-volatile, is burned 
in a quartz tube at red heat, the com- 
bustion gases passed through hydrogen 
peroxide, and the resulting sulfuric 
acid determined conventionally. 

Non-volatile samples may be oxi- 
dized by either Eschka’s or Pring- 
sheim’s method.*-°?® In the former, the 
sample is ignited with a mixture of 
magnesia and soda, and the burned 
mass treated with bromine water and 
nitric acid, The sulfur is determined 
as barium sulfate. In Pringsheim’s 
method, the sample is oxidized with 
sodium peroxide, the sulfate being 
subsequently determined as the barium 
salt. 

The combustion may also be carried 
out in the Parr bomb, if less than 0.1 
percent of sulfur is present, or in a 
Carius tube if the samples contain 1 
percent or more of sulfur. Smaller 
quantities of sulfur are difficult to 
determine accurately. 

Free sulphur may be removed and 
determined by shaking with metallic 
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mercury and recovering the mercuric 
sulfide thus formed. This method, how- 
ever, leads to inaccuracies in the pres- 
ence of mercaptans, due to the adsorp- 
tion of the latter on mercuric sul- 
fide.?-°2#,2-°15. A reliable method for 
the determination of free sulfur is as 
follows :?:°2%29® A known amount of 
butyl mercaptan is added to the sam- 
ple in the presence of litharge and 
sodium hydroxide. The free sulfur 
reacts: 


2C,H,SH + PbO + S > PbS + 
(C.H,S)2 + H:O 


Mercaptan sulfur is determined by sil-, 
ver nitrate titration before and after 
this treatment; then the loss in mercap- 
tan sulfur divided by two gives the 
amount of free. sulfur. 

Hydrogen sulfide is readily deter- 
mined by shaking with acidified cad- 
mium chloride solution and weighing 
the cadmium sulfide thus formed. Mer- 
captans are unaffected by this reagent. 

Mercaptans can be determined by 
the reaction 


AgNO; + RSH — RSAg + HNO; 


which can be carried out upon an 
H,S-sulfur-free sample. The endpoint 
in the titration may be determined by 
one of several well-known methods.” °* 
Copper sulfate solution may also be 
used (0.01N CuSO, in NaOH and 
NH,OH), the titration proceeding to a 
permanent blue color.?°° 

Phenols and thiophenols may be re- 
moved from petroleum distillates by 
alkaline extraction, from which they 
may subsequently be freed by acidifi- 
cation. A separation between the two, 
which is not quantitative, may be ef- 
fected?°'® by dissolving the acidified 
oil in diisopropyl ether, and adding 
sodium hydroxide solution in an 
amount insufficient to neutralize both 
the phenols and thiophenols. The lat- 
ter, being more acid, will form their 
sodium salts, which are water-soluble; 
the former will remain in the ether 
layer. 


Method for Sulfur Analysis 


A more or less complete method for 
sulfur analysis is that of Faragher, 
Morrell, and Monroe.” In outline 
it involves the following steps: H,S 
is determined by precipitation with 
acidified CdCl, solution. Free sulfur is 
removed and estimated by means of 
metallic mercury. Mercaptans are de- 
termined by forming and removing 
lead mercaptides by means of litharge 
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and sodium hydroxide. The difference 
in total sulfur before and after this 
treatment gives mercaptan sulfur. Di- 
sulfides are reduced to mercaptans 
with zinc and acetic or sulfuric acids. 
The mercaptans are determined in the 
manner described; the difference be- 
tween this value and the value for 
mercaptans previously found is due 
to disulfide sulfur. Sulfides are re- 
moved with powdered mercurous ni- 
trate; a total sulfur determination then 
gives residual sulfur. This is due. to 
thiophenes and unknown sulfur com- 
pounds. This method has been modi- 
fied and its reliability improved by 
others.?:°?2 2.016 

In order to identify individual sul- 
fur compounds it has frequently been 
found useful to remove the entire sul- 
fur-bearing fraction from the gasoline. 
At —10° C. concentrated sulfuric acid 
extracts sulfur compounds, and pro- 
duces no noticeable effect upon hydro- 
carbons if the reaction time is not long. 
Upon dilution, neutralization and 
steam distillation, oils containing sul- 
fur compounds are obtained.?°* Simi- 
larly, selective extraction with liquid 
sulfur dioxide removes sulfur com- 
pounds though not too well. McKit- 
trick? °** repeatedly so extracted a 
Midway cracked gasoline. The final 
extract contained 40 percent of the 
sulfur in the original gasoline. 

Various adsorbents have been tried 
for the removal of sulfur compounds. 
Silica gel has been found most effec- 
tive.*°°* Fuller’s earth is fair, while 
aluminum oxide is completely ineffec- 
tive. As is to be expected, the more 
polar compounds, such as sulfonic 
acids, sulfones, and sulfoxides, are 
more readily adsorbed than the less 
polar ones. 

Heavy metal salts form crystalline 
and non-crystalline derivatives with 
organic sulfur compounds, many of 
which are useful for identification pur- 
poses, Mercury salts of both valence 
states are usually used. With mercuric 
chloride, mercaptans form compounds 
of the form.” 


(RS).:Hg - HgCh 


In the case of alky] sulfides, the sol- 
vent in which the reaction occurs is of 
importance.?°"" In water, 2R,S - HgCl, 
is formed; in alcohol, R,S - HgCl,, 
while in benzene, R,S - 2HgCl, is ob- 
tained. 

Mercurous nitrate reacts readily 
with thiophanes and aliphatic sulfides, 
but not with thiophenes or aromatic 
sulfides.”*°** Mercuric salts, however, 
react readily with thiophenes, Mer- 
curic nitrate is best,*°* giving com- 
pounds of the form 
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— HgNO, 
“al 
a wr Ys 
S 


In the case of all of the heavy metal 
salt complexes, the: original sulfur 
compound can be regenerated, gener- 
ally quantitatively, by H,S, concen- 
trated acids, and other reagents that 
react with heavy metals. 


C) Oxidation of Sulfur Compounds 


The mild oxidation of mercaptans, 
such as with air, gives rise to disul- 
fides.*°° This oxidation can also be 
effected by means of elementary sul- 
fur;**°* this is actually what occurs 
in the doctor sweetening process, de- 
scribed earlier. Stronger oxidation, 
such as with nitric acid, gives sulfonic 
acids. 


4RSH + O:— 2RSSR + 2H.O 


(HNOs) 
RSH + 3[O] — RSO.OH 


Alkyl sulfides are oxidized with 
KMn0O, or H,O, to sulfoxides and sul- 


fones. 


O 
L 

R—S—R+ H:0. ~ R—S—R+ H:O 
O 

R—S—R + 2H,0: — rR‘ R + 2H.0 
O 


The latter are very stable, and are use- 
ful for identifying the corresponding 
sulfides. Polysulfides are oxidized to 
sulfonic and sulfuric acids.* 1°: 1% 


Sulfoxides are readily oxidized to sy). 
fones by means of permanganate o 
chromic acid.*?°7 41% 


KMnO, Oo 
R—-S—R + [OP > R-S—R + H.0 
oO OQ 


These oxidation reactions are of inter. 
est analytically. They are not of much 
value, however, in determining the 
reactions of sulfur compounds in the 
combustion of gasolines under condi- 
tion of engine operation, Presumably 
the sulfur is converted to SO, and/or 
SO,, though no work on gasoline en- 
gines has been found that would sub- 
stantiate this supposition. Some light 
on this problem may be cast by work 
done with diesel engines. It was found 
by Cloud and Blackwood*?” that 60 
to 90 percent of the sulfur in diesel 
fuels was oxidized to SO,, the remain. 
der to SO,. Berger and co-workers*™ 
found that low temperatures and lean 
mixtures favored SO, in the SO,-SO, 
ratio, while high temperatures and 
rich mixtures favored SO, in this ratio. 
The gasoline engine operates with air 
and fuel in about stoichiometric quan- 
tities, or even somewhat rich. The 
richest diese] mixture, however, con- 
tains a considerable excess of air over 
that required to completely burn the 
fuel. Thus it would appear that con- 
ditions in a gasoline engine should 
strongly favor SO, formation over 
SO,.* Thermodynamically, too, the in- 
creased pressure in a Diesel engine 
over that in a gasoline engine would 
be more favorable to SO, formation 
in the former. 





Il. THE EFFECT OF SULFUR COMPOUNDS ON THE OCTANE 
NUMBER AND LEAD SUSCEPTIBILITY OF GASOLINES 





A) Effect of Sulfur Compounds on 
Octane Number 


The depressant effect of sulfur com- 
pounds on the octane number of gaso- 
lines is in general a function of the 
quantity and types of such compounds 
present. Birch and Stansfield**® in- 
vestigated the effects of various sulfur 
compounds on the knock rating of a 
heptane-isooctane blend of octane num- 
ber 65. They found that elementary 
sulfur, mercaptans, and ethyl trisul- 
fide had the maximum depressing ef- 
fect, while monosulfides, thiophene and 
carbon disulfide were inactive. In their 
investigation they found that 0.1 per- 
cent sulfur depressed the octane num- 
ber from 0 to 2 units, depending upon 
the form in which the sulfur was in- 


troduced, Schulze and Buell®-?% stué- 
ied the effect of mercaptans and. disul: 
fides on octane number, Their results 
are summarized in Table 4. It can 
be seen that mercaptans and disul 
fides exhibit about the same effed 
with the gasoline used. This phe 
nomenon has been observed by Holle 
way and Bonnell.°-?°" They found thal 
the decrease in the F-3 rating of 
gasoline upon the addition of norm 
or isobuty] mercaptan or normal bu 
tyl sulfide to the extent of 0.05 weight 
percent sulfur were about identical 
Thiophene or normal buty! disulfide 


* This has been verified by calculating th 
equilibrium SO- SO; ratio for various temper 
tures and various partial pressures of oxyse® 
(private communication, H. W. Woolley, ‘ 
and Power Division, National Bureau of St 
ards). 
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TABLE 4 
Effect of Sulfur Compounds on Octane Number 
Same with 1 | Pb R 
Percent as we per 1 ml/gal. 
* Compound Added Salphur Octane No. L TEL 
SR ie 50.8 63.7 12.9 
Methyl Mercaptan. .. 0.044 49.8 58.9 9.1 
Methyl Disulfide. . . 0.050 49.9 58.9 9.0 
Bthyl Mercaptan.... 0.042 50.0 58.9 8.9 
Bthyl Disulfide... . 0.043 50.1 59.1 9.1 
n-Propyl Mercaptan 0.040 9 6 | 589 9.0 
n-Propy! Disulfide. . 0.038 49.9 58.8 9.1 
had considerably less effect. Depending TABLE 5 
upon the type of sulfur compound Effect of Disulfide on Lead Susceptibility 
used, not more than 0.001 percent to ~ re? 
0.01 percent sulfur can be tolerated. Concentration of | Octane No. after Octane Ne. af 
In a more detailed investigation, Disulfide (% S) 3 ml/gal. TEL 3 ml/gal. TEL 
Ryan®?°° determined the relative order 0.00 84 18 
in which sulfur compounds affect the 0.10 4 iI 
octane number. He used a Rodessa, 0.20 78 8 


Louisiana, cracked gasoline contain- 
ing 0.0033 weight percent sulfur as 
base stock and found that when added 
in concentrations of 0.1 wt percent 
sulfur, sulfides and thiophene had no 
effect. Mercaptans, disulfides and poly- 
sulfides had increasingly severe effects, 
in the order named. This differs from 
the findings of Holloway and Bonnell 
(supra), and suggests that the effects 
of different forms of sulfur may, in 
tun, be dependent on the hydrocarbon 
species present in the gasoline. Since 
sweetening converts marcaptans to di- 
sulfides, a lowering of octane number 
isto be expected of from 0.5 to 3.0 
units.-*° Hence, sweetening is to be 
recommended only for low-sulfur gaso- 
lines.°*° Ryan found that the detri- 
mental effect of sulfur compounds in- 
creased with increasing molecular 
weight, while branched isomers were 
somewhat more injurious than straight- 
thain isomers. In general, among mer- 
captans, disulfides, and polysulfides, 
the relative effect of any two numbers 
of a given class of compounds is in 
the inverse order of their relative ther- 
mal stabilities. 


B) Effect of Sulfur Compounds on 
Lead Susceptibility 


In addition to lowering the octane 
umber of a gasoline, sulfur com- 
pounds also reduce the lead suscepti- 
bility, or the change in octane number 
resulting from a given addition (e.g., 
for one ml/gal) of tetraethy] lead to 
the fuel, Birch and Stansfield,*-?° us- 
ing the heptane-octane blend of octane 
umber 65 mentioned above, tested 
the effect of ethyl disulfide in various 
concentrations. Their results are sum- 
marized in Table 5. 

ercaptans have a similar depress- 
ant effect on lead susceptibility, as has 
shown by Schulze and Buell.5-?%* 
is shown in Table 4. 
Even smal] amounts of sulfur com- 











pounds in gasolines influence the lead 
susceptibility. This was shown by 
Schulze and Alden®:*® in an investiga- 
tion in which they desulfurized a 
Borger, Texas, natural gasoline con- 
taining 0.037 percent sulfur. The 
lead responses of the various desulfur- 
ized gasolines are listed in Table 6. 


























TABLE 6 
Octane Numbers of Natural and 
Desulfurized Gasoline 
DESULFURIZED 
Initial |- 
0.037% | 0.008% | 0.004% | 0.002% 
Clear 67.2 69.5 69.6 69.7 
1 ml TEL 75.6 80.0 81.0 814 
3 ml TEL 82.1 85.3 86.8 87.5 
& ml TEL 36.6 91.2 92.8 93.2 
According to Sachanen,*?°%* sulfur 


compounds reduce lead susceptibility 
through the formation of lead sulfide 
in the burning mixture; this is inac- 
tive as a knock suppressor. 

Ryan*-?°" went into the matter of lead 
susceptibility in greater detail than 
had any of the other workers in the 


field. He found that the effect of sulfur 


compounds on lead response is in the 


same order as their effect on the knock 
rating of the clear gasoline. He devel- 
oped an equation from which he was 
able to calculate the percent decrease 
in lead response of the sulfur-free 
gasoline from the amounts of the dif- 
ferent sulfur compounds present. 
The equation is 


[RSR]=weight percent aliphatic sulfides 
times 10° 

[Ring-sulfur]—Weight percent aromatic 
and cyclic sulfur times 10° 


This equation is limited to sulfur 
contents giving less than an 80 percent 
decrease in lead response from sulfur- 
free gasoline. This is a very mild re- 
striction, since such high-sulfur gaso- 
lines are rare. For blends of high and 
low sulfur stocks, the equation is valid 
only for gasolines of about the same 
hydrocarbon composition, since the 
lead susceptibilities (extrapolated) of 
the sulfur-free stocks of different hy- 
drocarbon composition do not combine © 
linearly, 

A study by Guthrie and Sim- 
mons**°* showed that elementary sul- 
fur, H,S, mercaptans, disulfides, sul- 
fides, and aromatic sulfur compounds, 
in the order named, reduced lead re- 
ponse in the ratio of 5: 5: 5: 5:2:1. 





il. EFFECT OF SULFUR COM- 
POUNDS ON ENGINE WEAR 





Experience has shown that corrosion 
of automotive engine parts is predom- 
inantly a cold weather problem. Low 
engine temperatures, as in starting or 
in operating at low ambient tempera- 
ture, promote corrosion, by facilitating 
the condensation of water in the crank- 
case, This water, formed by fuel con- 
bustion, combines with other combus- 
tion products, such as carbon and sul- 
fur oxides, to form acids which at- 
tack exposed metal surfaces. Wear or 
corrosion from this source is thus a 
function of engine temperature, and 
of the amount of operation at engine 
temperatures below the dewpoint of 
the crankcase gases. 

P. V. Lamarque**™* in a study’ of 
piston-ring and cylinder wear in 1924 
showed that wear was definitely re- 
lated to cylinder wall temperature. 
Under the conditions of his tests, cyl- 
inder wear decreased by a factor of 
ten as the cylinder wall temperature 
was increased from 104° to 194° F. 
The latter temperature was thought to 
be the condensation point of combus- 
tion products, as further increase in 
wall temperature was without effect 


logwy = 0.949 + 0.36 log ( {olysutfides] x 2.29 + [RSSR] + 


[RSR] ‘‘ { Ring-sulfur] 





2.30 5.56 

where y=percent decrease in lead re- 
sponse of sulfur-free gasoline 

[Polysulfides] — weight percent polysul- 
fides times 10° 

[RSSR]—weight percent elementary sul- 
fas mercaptans, and disulfides times 
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on wear. The effect of engine tempera- 
ture on wear has been substantiated 
qualitatively by many other investi- 
gators, including Burkhardt,**** Wil- 
liams,**** and Bruce and Duck. **** 
Sulfur was recognized as a contrib- 
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uting factor in engine wear about 25 
years ago. As a result of trouble diag- 
nosed as corrosion caused by use of 
a gasoline of high sulfur content, 
Standard Oil Company of New Jersey, 
in 1922 limited sulfur content in its 
gasolines to 0.15 percent. A year later 
this limit was reduced to 0.10 percent. 
This latter figure was adopted in 1924 
by the Federal Specifications Board. 

M, A. Thorne®** in a survey of 
published information in 1926 noted 
practically unamimous agreement that 
water condensing in the crankcase was 
responsible for corrosion, The source 
of the water is combusion of the gaso- 
line, in which 1.4 pounds of water 
are formed from each pound of fuel 
consumed. Thorne pointed out that 
corrosion would occur in the presence 
of water alone, but would be acceler- 
ated by the formation of weak sulfur- 
ous or sulfuric acids, Complete com- 
bustion of the sulphur present in the 
gasoline would yield sulfur dioxide 
and sulfur trioxide, acid anhydrides 
which by combination with water 
would form the respective acids. The 
chemical activity of the acid anhy- 
drides would be comparatively negli- 
gible if the formation of water could 
he prevented, 


Factors for Corrosion 

Thorne recommended crankcase 
ventilation and control of engine cool- 
ant temperature by thermostatic valves 
or shutters, to minimize condensation 
in the crankcase. H. C. Mougey*® 1 
summarized the results of several field 
surveys by stating that cars equipped 
with thermostats, but without crank- 
case ventilation or oil filters gave little 
trouble when operated on fuels con- 
taining not more than 0.10 percent of 
sulfur. When such cars were operated 
on fuels of 0.25 percent sulfur con- 
tent, however, corrosion was serious in 
many cases, The addition of crankcase 
ventilation and oil filters eliminated 
water in the crankcase, and no cases 
of corrosion were reported on the fuels 


‘in use. He also noted that no cases 


of corrosion were reported during the 
summer, regardless of the sulfur con- 
tent of the fuel. Likewise, in the case 
of engines operated in continuous 
service and under moderately heavy 
duty (e.g., interurban buses), water 
was not present in the crankcase, fuel 
dilution was below average for gen- 
eral service, the ash or iron oxide 
content of the oil was quite low, and 
wear on rubbing surfaces was much 
below normal. 

Mougey also reported tests on two 
cars not equipped with crankcase ven- 
tilation or thermostats, and operated 
40,000 miles on fuels of 0.10 and 0.25 


percent sulfur content, respectively. 
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Maximum cylinder wall wear was nine 
times as great normal to the crank- 
pin, and six times as great parallel to 
it, with the high sulfur fuel as with 
the low one. He also found that when 
the crankcase was ventilated and the 
coolant temperature was controlled in 
the range 160° to 180° F., wear was 
not appreciably affected by fuel sulfur 
contents up to 0.25 percent. 

There is other evidence from serv- 
ice operation of automotive equipment 
that fuels of high sulfur content do 
not necessarily cause serious corro- 
sion. Egloff®*** stated in 1928 that 
with proper thermostatic control of 
the coolant temperature, fuels con- 
taining as high as 0.60 percent sulfur 
had been used without evidence of cor- 
rosion. Data compiled by the U. S. 
Bureau of Mines®**** in 1936-1943 in 
the San Francisco and Northern Rocky 
Mountain areas, including Wyoming. 
Montana, and Washington, showed 
that the sulfur content of regular 
grade gasolines varied from 0.02 to 
0.40 percent, averaging 0.17 percent. 
No complaints of corrosion were re- 
ceived by any of the oil companies 
or by parts distributors as a result of 
the use of such fuels, It may be stated 
parenthetically, however, that in deal- 
ing with as complex a problem as that 
of sulfur corrosion, field surveys, ex- 
cepting those under the most rigorous 
control, are practically worthless. In 
the above example, for instance, the 
climate in the San Francisco region, 
and the rather heavy-duty continuous 
type of service prevailing in the 
Northern Rocky Mountain region are 
such as to minimize sulfur corrosion 
in current automotive equipment. 


Reports on Experiments 


In 1943 the CFR Motor Fuels Divi- 
sion issued a report®**? summarizing 
information contributed by its petro- 
leum and automotive industry mem- 
bers, One contributor called attention 
to an investigation which showed that 
in normal] automotive service with a 
fuel containing 0.25 percent sulfur, 
the concentration of nitrogen dioxide 
in the exhaust gas was four to ten 
times that of sulfur dioxide. Another 
member reported that tests under mild 
climatic conditions gave no corrosion 
with fuels up to 0.30 percent sulfur, 
but noted corrosion and increased 
cylinder wear on a gasoline contain- 
ing 1.0 percent sulfur. 

A third contributor reported tests 
on two makes of eight-cylinder ve- 
hicles. Through the dual fuel and in- 
duction systems, four cylinders of each 
engine received low sulfur fuel and 
four received high. The high-sulfur 
fuel was prepared from the low-sulfur 


base stock (sulfur content 0.10 per. 
cent) by adding about 3 percent of 
sulfur-bearing material extracted from 
petroleum to yield a fuel containing 
0.30 percent sulfur. Thus the two fuels 
were essentially identical except for 
the difference in sulfur content. Road 
tests totalling over a half million 
miles were made, part at moderate 
load under hot and dry conditions, 
and part under light load intermittent 
operation at low temperatures, with the 
vehicles not housed during the night. 
The high temperature tests showed 
that the high-sulfur fuel improved 
exhaust valve life, and had no signi. 
ficant effect on spark plug life or com. 
bustion chamber deposits. The low 
temperature tests gave no evidence of 
increased corrosion as a result of use 
of the high-sulfur fuel. 


CFR Report Finding 

The CFR report concluded that ex- 
perience “does not justify curtailing 
the civilian gasoline supply in any of 
the States, particularly in war time. on 
the basis of a sulfur limitation of 0.1] 
percent.” It acknowledged that changes 
in driving habits caused by drastic 
gasoline rationing might alter the con- 
clusions drawn. The CFR report ree- 
ommended that a provisional limit of 
0.25 percent be established for the 
sulfur content of motor gasoline, and 
that a CRC group survey the effects 
of this change. Both the CFR Motor 
Fuels Division and ASTM Committee 
D-2 stated: “The technical data avail: 
able do not afford an adequate basis 
for specifying maximum sulfur con- 
tent” of motor gasoliries, The CFR re- 
port concludes with a recommendation 
for a comprehensive study of the ef: 
fects of sulfur on engine operation. 
Such an investigation was initiated by 
the CFR in 1946. 

Unpublished tests by. the National 
Bureau of Standards, made in conjunc- 
tion with the current CFR investiga 
tion, showed definitely higher corro- 
sion with high-sulfur fuels. A single: 
cylinder L-head engine was operated 
at 80° F. coolant temperature for four 
half-hour periods with a shutdown ol 
114, hours between the periods of 
operation. Piston ring weight, loss was 
measured, and cylinder wear was de 
termined by the McKee weal 
gage. 17.6118 Three pairs of high- and 
low-sulfur fuels were tested, as were 
fuels prepared by various additions of 
di-tertiary butyl disulfide. 

Under these comparatively mild tes! 
conditions, cylinder wear with the 
fuels of high (0.25-0.30 percent) sul- 
fur content, was about twice that wi 
the fuels of low (less than 0.10 per 
cent) sulfur content. Ring weight loss 
was increased by about half with t 
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high-sulfur fuels. The fuels prepared 
by addition of di-tertiary butyl disul- 
fide gave similar results, although 
these data were less consistent. 


Further Fuel Effects 


In a recent report to the sulfur 
group of the CFR Motor Fuels Divi- 
sion, Shell Oil Company disclosed re- 
sults of CRC FL-2 tests run on a 
variety of fuels and sulfur compounds. 
In addition to the normal FL-2 en- 
gine inspection, observations were 
made of cylinder wall and piston ring 
wear, and of other fuel effects. 

Sulfur compounds representative of 
four families were investigated in con- 
centrations up to 0.5 percent. The com- 
pounds used included diamy] sulfide, 
ditertiary buty] disulfide, carbon di- 
sulfide, tertiary butyl] mercaptan, and 
thiophene, Leaded and clear fuels of 
fullrange straight run, full-range 
thermally cracked, and full-range cata- 
lytically cracked were included in the 
investigation, 

Pronounced effects of sulfur were 
found under the FL-2 test conditions. 
Straight run gasoline containing 0.3 
percent added sulfur increased ring 
wear five fold over that produced by 
the untreated gasoline, which had a 
sulfur content of 0.003 percent. With- 
in the accuracy of the test, the effect 
of sulfur was independent of the form 
in which it occurred. As corrollaries 
to the principal observations, it was 
noted that a tetraethy] lead addition 
of 2 ml per gallon increased cylinder 
wall corrosion and piston ring wear 
about 50 percent, and that both cor- 
rosion effects were much less with 
cracked gasoline than with straight 
run. This was attributed by the investi- 
gators to the protective effect of the 
greater deposits occurring with cracked 
fuels. It is speculated that the affinity 
of compounds present in the cracked 
gasolines for acid radicals may also 
be a factor. 

The fact that corrosion was not 
noted in military vehicle engines using 
gasoline purchased under specifica- 
lions permitting 0.25 percent sulfur 
has heen cited in advocating retention 
of this limit. Had. fuel of this sulfur 
content been used, it is unlikely that 
corrosion would have been noticed, as 
military vehicles do not normally 
operate under the light loads conducive 
'© corrosion, Because of compositing 
im transport, no fuel of 0.25 percent 
sulfur saw combat service. Reliable 
Sources estimate that the sulfur con- 
lent of overseas shipments did not 
exceed 0.12 percent. 

. Kendal] and Greenshields,**”* in an 
investigation of deposition and wear 
in light-duty automotive service, noted 


that increased blowby facilitates the 
corrosive action of sulfur. They found 
that for the same sulfur content, wear 
was less with the fuel having greater 
lacquering tendency, the lacquer pro- 
viding a protective coating. While their 
tests showed that increasing the sulfur 
content of straight-run fuels from 
0.024 to 0.165 percent doubled the 
ring wear, this cause of wear was con- 
sidered of little importance in com- 
parison with engine operating condi- 
tions and engine design. They state: 

“Serious corrosive wear in gasoline 
engines is strictly a low-temperature 
phenomenon and can be reduced by 
employing the same means used to 
eliminate deposits. This is aside from 
metallurgical considerations where it 
is felt that much remains to be done in 
employing metals in the engine which 
are known to be corrosion resistant.” 


Woolley’s Findings 


An unpublished analysis of thermo- 
dynamic data, made by H. W. Wool- 
ley of the National Bureau of Stand- 
ards, yielded equilibrium constants in- 
dicating that the sulfur in the combus- 
tion gases is predominantly SO, rather 
than H.S or SO,, at gas temperatures 
well above 2000° K. As the tempera- 
ture falls, the equilibrium tends to 
shift toward SO, if air is in excess, 
or to HS if fuel is in excess. Experi- 
mental data in the literature on the 
proportion of SO, to SO, in diesel 
combustion gases indicate that the re- 
action to SO, is essentially stopped 
when the temperature falls below 900° 
K. The lack of similar data on con- 
version to H.S suggests that this re- 
action proceeds at too slow a rate to 
be important. The analysis also indi- 
cates that NO, and CO, may be pres- 
ent in appreciable quantities. 

In a report circulated to the CFR 
group on Sulfur in Motor Gasoline 
late in 1947, A. G. Cattaneo and A. R. 
Isitt of Shell Development Company 
described studies of the effect of dif- 
ferent forms of sulfur on cleanliness 
and wear of automotive engines. Tests 
were run by the CRC FL-2 research 
technique, measurements of wear be- 
ing made in addition to the normal 
inspection. 

Sulfur compounds of four types 
were investigated in concentrations up 
to 0.5 percent. The compounds used 
were diamy] sulfide, ditertiary butyl 
disulfide, carbon disulfide, tertiary 
butyl] mercaptan, and thiopene. The 
fuels used included clear and leaded 
mixtures of full range straight run, 
full range thermally cracked, and full 
range catalytically cracked gasolines. 
The lubricant in all tests was straight 
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mineral oil, of SAE 30 Viscosity 
Number. 

Wear from equal concentrations of 
sulfur in the different forms was found 
to be equal within experimental error. 
In straight-run gasolines, wear was five 
times as great for a sulfur concentra- 
tion of 0.30 percent as with the base 
fuel, which contained 0.003 percent 
sulfur. With cracked gasolines, wear 
was appreciably. lower than with 
straight-run. 

In straight-run fuels the addition of 
2 ml tetraethyl lead per gallon in- 
creased wear by 50 percent. This ob- 
servation is in substantial agreement 
with the work of Dr. Georg Beck at 
the University of Dresden, as reported 
in Deutsche Kraftfahrtforschung in 
1939 (No, 29). In cracked gasoline, a 
similar addition of tetraethyl lead was 
without significant effect on wear. It 
was inferred that the difference was 
the result of protection affgrded against 
corrosion by the larger deposits as- 
sociated with use of the cracked fuel. 

Sulfur has been a major problem 
also in diesel engine fuels, Such fuels 
tend to have much higher sulfur con- 
tents than motor gasoline. Further- 
more, most of the sulfur in diesel fuel 
is converted to the more corrosive sul- 
fur trioxide during combustion be- 
cause of the excess air present in this 
process. 

J. J. Broeze of the Delft Laboratory 
of Royal Dutch Shell showed*?"* -that 
sulfur contents in excess of 1 percent 
caused marked increases in the rate of 
wear of diese] engine cylinders, In his 
tests, an increase in sulfur content 
from 0.5 percent to 2.0 percent was 
accompanied by a threefold increase 
in cylinder wear. 

Cloud and Blackwood*? investi- 
gated extensively the effect of fuel on 
diesel engine wear. They concluded 
that wear was influenced to a greater 
extent by sulfur content than by any 
other fuel property. Piston ring wear 
was three to seven times as great with 
a fuel containing 1.0 percent sulfur as 
with one having 0.23 percent. Cylin- 
der wear also was increased by a fac- 
tor of two to four. Fuel compounded 
with sulfur compounds such as car- 
bon disulfide and diamy] trisulfide re- 
sulted in wear rates comparable to 
those obtained with conventional fuels 
of equal sulfur content. 


Fuel Sulfur Conversion 


Analyses of the exhaust gases 
showed that under normal operating 
conditions 60 to 90 percent of the fuel 
sulfur was converted to sulfur triox- 
ide in the combustion process. To as- 
certain the relative effects of sulfur di- 
oxide and trioxide on wear, these gases 
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were separately aspirated into a CFR 
diesel test engine, When sulfur dioxide 
was introduced while the engine was 
motoring, no effect on wear was noted. 
When the engine was firing, wear was 
quadrupled. However, the induction 
of one-third as much sulfur trioxide, 
even while motoring, caused ring wear 
40 times as rapid as that obtained when 
operating on a reference fuel contain- 
ing 0.23 percent sulfur. 

Using the iron content of crank- 
case oil as an index of engine wear, 
Moore and Kent*-?°? studied the effect 
of sulfur on one type of engine. By 
use of a painstaking procedure for 
conditioning the engine, they obtained 
a practically uniform rate of wear 
throughout each 60-hour test. First 
showing that nitrogen compounds and 
naphthenic acid were not responsible 
for the observed wear, they demon- 
strated that addition of thiopene to a 
sulfur-free fuel resulted in wear equal 
to that of a regular diese] fuel of 
equal sulfur content. Moore and Kent 
also showed that wear, in comparison 
with that found for a sulfur-free fuel, 
was four times as great for 1.0 per- 
cent, and seven times as great for 1.3 
percent sulfur fuels. However, when 
the coolant temperature was decreased 
to 100° F. wear with the sulfur-free 
fuel was nearly as great as with a 
commercial fuel (0.7 percent sulfur) 
at a coolant temperature of 160° F. 
This decrease of temperature increased 
the rate of wear fourfold. Substitution 
of a specially-compounded lubricating 
oil for the heavy-duty oil used 
throughout the above tests was found 
to reduce wear with high-sulfur fuel 
to 83 percent. 


This bibliography on sulfur com- 
pounds in gasoline and their effects on 
octane number, lead response, and en- 
gine wear, covers Engineering Index, 


1927-1946, Industrial Arts Index, 
1927-1946, and Chemical Abstracts, 
1927-1946. 


1. Occurrence of Sulfur Compounds in Gasoline 


1.1 Origin 

1. The Science of Petroleum,” 
1938, Vol. II, 1033-41. 

1.4% Sachanen, A. N., “The Chemical Con- 
stituents of Petroleum,” Reinhold, 1945, 
Chapter 8. 


Oxford; 


1.2 Distribution 

1.%1 "The Science of Petroleum.*’!-™ 

1.% Sachanen, A. N., “Conversion of Petro- 
leum,’’ Reinhold, 1940, Chapter 5. 

1. Sachanen, A. N., “The, Chemical Con- 
stituents of Petroleum,” Reinhold, 1946, 
Chapter 8. 

1.3% Mabery and Smith, “The Sulfur Com- 
pounds in Ohio Petroleum,” Am. Chem. J., 13, 
232 (1891). 
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Studies of the effects of diesel fuel 





creasing sulfur content, but is essen. 


characteristics on engine deposits were tially independent of the form in 


made by L. A. Blanc,*-*°* using a pre- 
combustion-chamber diesel test engine. 
The sulfur content of the fuels used 
varied from 0.12 to 1.43 percent. At 
normal coolant temperature (175° 
F.), cylinder wear was moderately low 
with all fuels, but top ring wear in- 
creased with sulfur content. With all 
types of fuels of sulfur content below 
0.5 percent pistons were comparatively 
clean, while above this figure pistons 
became progressively dirtier. With sul- 
fur contents in excess of one percent. 
stuck rings were common, With a low 
coolant temperature (100° F.), de- 
posits were much smaller, but varied 
with sulfur content in the same man- 
ner. At each temperature, there was a 
progressive loss of additive and de- 
terioration of the lubricant with in- 
crease of sulfur content, The adverse 
effects of sulfur were minimized by 
frequent changes of oil. Cylinder wear 
was greatly reduced by suitable choice 
of material, but ring wear remained 


high. 
Diesel Cylinder Wear 


A summary of five papers on the 
subject of diese] cylinder wear ap- 
peared in the SAE Journal for Octo- 
ber, 1947.°-*° A review of the separate 
papers,®?°*-*-208 which at this writing 
have not been published, indicates two 
sources of corrosive wear in diesel en- 
gines: corrosion from sulfur, occur- 
ring at all engine temperatures, but 
intensified at lower temperatures; and 
corrosion from carbonic acid (carbon 
dioxide dissolved in water), prevail- 
ing at lower temperatures. Wear oc- 
casioned by sulfur increases with in- 
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manner in which sulfur causes wear is 
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trioxide. It appears that the sulfur tri- 
oxide attacks the lubricating oil on 
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A NEW PROCESS— 


Thermofor iZ yrolytic Cracking 


Socony-Vacuum Laboratories Research and Development Department 


‘dm cracking of ethane or liquid 
feedstocks to produce high yields of 
ethylene requires extremely high tem- 
peratures, low pressures, and short 
contact times, Severa] methods have 
been employed in the past to carry out 
this type of cracking; i.e., the use of 
tubular, regenerative, or molten lead 
furnaces, and highly superheated 
steam. None of these methods, how- 
ever, presents a satisfactory solution 
to the main processing problems in- 
herent in this type of cracking; name- 
ly, efficient transfer of heat from the 
primary source to the material being 
cracked, rapid heating to high tem- 
peratures, freedom from fouling with 
coke, and simplicity of operation. To 
meet these problems a new process 
called “Thermofor pyrolytic cracking” 
has been developed in the Socony- 
Vacuum Laboratories at Paulsboro, 
N. J. 

The TPC process is based on tech- 


niques and knowledge acquired in the 








S. C. EASTWOOD and A. E. POTAS 





Paulsboro, N. J. 





THE POSTWAR expansion of the chemical industry has created an un- 
precedented demand for ethylene and certain monocyclic and dicyclic 
aromatics, these chemicals being used in the manufacture of plastics, 
synthetic rubbers, insecticides and many other organic chemicals. 

Ethylene is obtained predominantly by recovery from refinery cracked 
gas streams and by pyrolysis of propane and ethane. It is also produced 
to a limited extent by pyrolysis of liquid stocks, such as crude oils, in 
localities where light hydrocarbons are not readily available. In most 
parts of the country the price of propane is increasing to the point at 
which it cannot be cracked profitably to produce ethylene. Thus ethane 
and liquid feed stocks appear to be the chief source of charge stocks for 
future cracking installations. 

Aromatics are obtained in about equal quantities from the coal tar and 
petroleum industries.’ Coal tar aromatics are by-products of coke oven 
operations and are, therefore, limited by the extent of these operations. 
The aromatics from petroleum are obtained by super fractionation and 
azeotropic distillation of select straight run, cracked or hydroformed 
petroleum fractions. 

For a further description of this process see the second section of this: 
edition of Petroleum Refiner. 















development of the TCC process* and is covered by patents assigned to 
is similar to TCC in that hydrocarbon Socony-Vacuum Oil Company, Inc. 
feed is contacted continuously with a The TPC system comprises two main 
moving bed of solids. The new process elements: a reactor and a heater. A 
bucket elevator is used to lift the peb- 











































































TABLE 1 bles to the top of the unit where they 
TPC Cracking of Light Hydrocarbons for Ethylene Production are discharged into the heater. The 
=== = = heater serves to preheat the pebbles to 
Type of Operation............. Once-Through Cracking Recycle Cracking the desired temperature level by direct 
af 4 pai - Mixed Light combustion of fuel gas in the pebble 
Charge Stock.................---+ __Ethane _—| Propane | _Hydrocarbons bed. Any coke deposited on the pebbles 
Fresh in the cracking step is burned off in 
Feed Recycle ° » by 
Composition, Percent Weight this stage. The hot pebbles flow 
SE eens ons poe snore css 904 as en4 gravity from the heater into the re 
Propane... Se Rl oe cs 99 + 40.0 14.4 , in the 
besoytens. avian ss ey 2-4 actor where the heat stored in 
Piixeces.. 2.4 eres pebbles is utilized to preheat an 
Total. .. 700.0 i000 ~—Cerack the hydrecarbon feed. The o- 
Pebble Preheat Temperature, F................] 1525 | 1770 | 1510 7500. ~. Pebbles from the reactor flow throug 
Contact Time, Seconds.............. 2.3 0.12 1.2 1.7 a throttling valve. into the elevator 
Recycle to Fresh Feed Ratio, Weight Ay ‘ ee 1.0 Le: © f the 
Yle is, Percent Weight on Charge which returns them to the top 0 
5.7 5.7 2. 3.5 . * 1 : 
Nell baba team 38 | 102 | 262 23.2 unit for reuse. A specially my 
Acetylene.............. 0.7 3.8 0 0 , . . an: 
Ethylene... 49.2 56.2 37.5 62.0 baffle system is used to prevent . 
se cWescecee: 18.2 11.6  &y Sees neling of the pebble flow in both the 
Propylene. . . - 0.7 1.0 12.2 beia ’ : 
Propane.......... 1.1 0.7 ae per ese reactor and heater. A diagrammalit 
ES i oa'Ws v0 wid ade a ide 1.6 3.2 2.3 0 “ : 
Butylenes.............. sot axhiitneliae 1.8 0.4 1.1 3.0 sketch of the TPC system is show! 
cs Wend hWeeudes ops een 1.0 0.3 0 2.0 ° ° . 
oT aS 6-7 6.1 6.8 5.0 in Figure 1. 
Coke ‘a i 8 \ d : ° 
——- Pebbles satisfactory for use ™ 
a ee a 100.0 100.0 100.0 100.0 ‘ — - 
Ethylene Concentration in C2 and Lighter. , re this process are non-catalytic re 
ess Uh wien pad 29. 33.3 32.7 30. ; . 
arene ‘ tory materials of spherical shape 0.2" 
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0.4 inches in diameter meeting the fol- 
lowing requirements: 1) high density 
_for compact unit design, 2) high spe- 
cific heat—to reduce the weight which 
must be circulated, 3) high resistance 
io wear, spalling and breaking—to 
minimize replacement rate, 4) low 
abrasion characteristics —to prevent 
excessive wear on vessels and 5) high 
softening temperatures. Several mate- 
rials developed by refractory compa- 
nies appear to meet all of the above 
requirements. This develoment work 
has involved extensive testing in So- 
cny-Vacuum pilot plant equipment 
designed to simulate the most rigorous 
conditions likely to be encountered 
in commercial TPC plants, 

One of the problems encountered 
in the development of the TPC proc- 
es was to find an efficient means of 
prehating the pebbles. This led to the 
development of a heater employing 
direct combustion of air and gas in 
the pebble bed, A pilot plant heater 
representing a full] scale section of a 
proposed commercial heater has been 
operated for several years. This heater 
is capable of heating about two tons 
per hour of pebbles from 1000 to 
1600° F. It was found that by proper 
adjustment of all the variables in- 
volved, burning efficiencies approach- 
ing theoretical can be obtained with 
0 to 5 percent excess air and with 
complete combustion to carbon dioxide 
and water. Externally fired heaters 
can be used but they are more ex- 
pensive and less efficient. 
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Figure 1—TPC Unit for Ethylene and Aromatics 
Production, 


The flow of hydrocarbons relative 
to pebbles through the reactor is coun- 
tercurrent. The charge stock may be 
partly heated outside the reactor or 
may be introduced cold directly into 


TABLE 2 


TPC Cracking of Liquid Feed Stocks for Ethylene Production 


Michigan 
Crude 


Charge Stock: 





| Naphthenic 
| Catalytic 
Light 
Cycle 
Stock 


Slaughter- 
Duggan 
Crude 


East 
Texas 
Crude 


Mirando 
Crude 





Properties 
Gravity, API 
Aniline Point, F 
Sulfur, Percent Weight 
Distillation, F. 
L.B.P 


10 Percent Volume 
50 Percent Volume 
De 90 Percent Volume. . 
Pebble Preheat ‘I emperature, F. 


Yields, Percent Weight on Charge! 
Hydrogen 
Methane. . ai 
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Ethane. . 
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Utylenes 
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Has A. light hydrocarbon distribution does not include H2S. In the above operations on sweet stocks the 
uced is small (0.1 percent weight on charge); however, on the Slaughter-Duggan crude, the H2S is 


ti 
Mated to be 1.0 percent weight of charge. 
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the lower section of the reactor, where 
residual heat is available in the peb- 
bles for preheating or vaporizing the 
feed. Extremely high rates of heat 
transfer, in the order of 15.000 Btu 
per hour per degree Fahrenheit per 
cubic foot of pebbles, are obtained in 
this type of reactor. Thus the charge 
stock is preheated to high tempera- 
tures very rapidly and undesirable 
cracking at low temperatures is mini- 
mized. The cracking temperature is 
controlled by the temperature of the 
pebbles entering the reactor and by 
the ratio of pebble circulation rate 
to hydrocarbon charge rate. The hy- 
drocarbon contact time is controlled 
by the vapor rate through the reactor 
and the bed depth. The cracked va- 
pors leaving the reactor are quenched 
immediately to prevent decomposition 
or polymerization of the ethylene. 

The TPC process has the advantage 
of being extremely flexible with re- 
spect to the type of charge stock proc- 
essed. It can be designed to crack 
either gaseous or liquid feedstocks. 
Crude oils or reduced crudes can be 
handled just as easily as distillate 
stocks since any, carbon formed on the 
pebbles during cracking is continu- 
ously removed from the reactor. Car- 
bon deposited in this manner is an ad- 
vantage with the TPC process since it 
lowers the external fuel requirements 
in the heating stage. 


Pilot Plant Studies 


TPC cracking studies have been 
made in a one-barrel-per-day pilot unit 
capable of operating at temperatures 
up to 1800° F. Charge stocks ranging 
from ethane to reduced crudes have 
been evaluated for ethylene and aro- 
matics production. The preferred oper- 
ating conditions for ethylene produc- 
tion vary with the charge stock but 
generally fall within the following 
range: 

10-20 


1400-1800 
0.1-2.5 


Pebble to hydrocarbon feed ratio, wt. 
Pebble preheat temperature, °F 
Hydrocarbon contact time, secs...... 
Pressure, psig. 

Steam, % wt. of charge 


Of the various charge stocks evalu- 
ated, ethane gives the highest yield, 
propane the next highest, while the 
lowest yields are obtained from aro- 
matic and naphthenic type liquid 
charge stocks. 


Typical ethylene yields for TPC 
cracking of ethane, propane and eth- 
ane-propane-propylene mixtures are 
shown in Table 1, Once-through crack- 
ing of ethane with a pebble tempera- 
ture of 1525° F. and a contact time 
of 2.3 seconds gives an ethylene yield 
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TABLE 3 
Aromatic Distribution Obtained by TPC Cracking of Liquid Feed Stocks 
| 
Naphthenic| Paraffinic 
Catalytic Catal 
| East Light Light Virgin 
| Mirando | Texas Cycle Cycle Coastal 
Charge Stock Crude Crude Stock Stock Naphtha 
Aromatic a | Percent Weight: 

Benzene Pe 6 Pree BS - 7.7 7.8 5.9 5.9 12.4 

Toluene. é £ ad: east 5.8 3.6 3.7 3.2 8.2 

Xylenes. .. as tf ¥ | 1.9 1.2 0.9 0.9 2.3 

Styrene.... : - sais 0.1 0.2 0.2 0.1 0.3 

Other Cs Aromatics. a at an 0.5 0.5 0.3 0.3 

Co + Ciro Aromatics. $ oad) ae 10 =| 0.8 0.5 1.4 

Naphthalene...... a ee 3.9 2.2 | 3.4 4.3 3.2 

1-Methy! Naphthalene 2.1 1.0 2.6 3.7 1.1 

2-Methy! Naphthalene. . 1.5 0.8 1.2 1.5 0.7 

SUR o wed boo eades spat) 18.3 19.2 20.4 29.9 
Liquid boiling above 2- Methyl Naphthalene 28.4 20.0 31.8 33.5 15.9 
Aromatic Concentration in Cs to 2-Me- 

Naph. Fraction Percent Volume........ 94.0 90.5 93.0 95.8 90.2 
Ratio Mono-cyclic to Di-cyclic Aromatics.. . 2.30 3.57 1.67 1.14 4.98 
Ethylene, Percent Weight............ : 12.5 21.6 15.7 16.6 15.0 

Total Aromatics + Ethylene. 
Percent Weight. .| 37.3 39.9 34.9 37.0 44.9 
Ethvlene Concentration in C2 + Lighter. | 
Mol. Percent.......... bad 21.7 31.9 24.4 29.0 | 21.7 














of 49.2 percent weight. Recycling the 
unconverted ethane would give an ulti- 
mate ethylene yield of 60.1 at a re- 
cycle ratio of 0.22 parts recycle to 
1.00 part fresh feed. Increasing the 
cracking temperature and decreasing 
contact times raises the once-through 
ethylene yield. For example, at a 
1770° F. pebble temperature and 0.12 
seconds contact time, the once-through 
ethylene yield is increased to 56.2 
percent weight. At this temperature the 
yield of acetylene becomes appreci- 
able, being 3.8 percent weight of 
charge. An ultimate ethylene yield of 
63.6 percent weight would be obtained 
at a recycle ratio of 0.13 parts recycle 


to 1.00 part fresh feed. 


Once-through cracking of propane 
with a pebble temperature of 1510° and 
a contact time of 1.2 seconds gives an 
ethylene yield of 37.5 percent weight. 
About the same conversion of propane 
and ethane are obtained at 1510°- 
1525° F. for the operations described 
above but ethane requires double the 
contact time as compared to propane. 

Several C, — C, gas mixtures, typi- 
cal of feedstocks which can be recov- 
ered from refinery cracked gas 
streams, have been evaluated. An ulti- 
mate ethylene yield of 62.0 percent 





TABLE 4 
Principal Products for a Typical Commercial 
TPC Project 
(100% Recovery Basis) 
2400 B/D 
East Texas 
CHARGE STOCK Crude 
Products 
Ethylene, Lbs./Yr 50,000,000 
Propylene. Lbs./Yr 20,300,000 
Butadiene, Lbs./Yr 3,200,000 
Benzene, Gals./Yr. 2,440,000 
Toluene, Gals./Yr. 1,130,000 
Xylenes, Gals./Yr.. 400,000 
Ce—Ci0 Aromatics, Gals./Yr. 530,000 
Naphthalene, Lbs./Yr sh 5,100,000 
Methyl-Na hthalenes, Lbs./Yr.. . 4,200,000 
Higher Boiling Liquid, Gals./Yr. 4,720,000 
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weight was obtained from a mixture 
comprising 40.8 percent weight ethane, 
40.0 percent weight propane and 16.0 
percent weight propylene at a pebble 
temperature of 1500° F., a contact 
time of 1.7 seconds, and a recycle 
ratio of 1.00 part recycle to 1.00 
part fresh feed. 


Ethylene Yields from Liquid 
Charge Stocks 


Typical ethylene yields for TPC 
cracking of several liquid charge 
stocks are shown in Table 2. The ethy]- 
ene yields range from 28 percent 
weight of charge from the most paraf- 
finic stock to 11.7 percent weight from 
the most naphthenic stock. As in the 
case of ethane, the ethylene yield can 
be increased from these stocks to a 
certain degree by increasing the pebble 
temperature and decreasing contact 
time. 

The yields of other olefins, such as 
propylene, butylenes and _ butadiene, 
can be increased by decreasing the 
cracking temperature or contact time. 
Adjusting the operating conditions to 
increase the yields of these higher 
molecular weight olefins, however, 
generally results in a loss in ethylene 


yield. 


Simultaneous Production of 
Ethylene and Aromatics 


The TPC cracking of liquid charge 
stocks to produce ethylene gives a 
fraction boiling between 150° and 
500° F. containing 40 to 75 percent 
weight aromatics. The concentration of 
aromatics in this liquid fraction can 
be increased to 90-95° percent by in- 
creasing the contact time of the crack- 
ing reaction several fold. Although in- 
creasing the contact time through this 
range does not change the ethylene 
yield appreciably it does decrease the 


ethylene concentration in the C, ané 
lighter gas, making the recovery 4 
ethylene more costly, This, however, 
is not a serious factor where both 
ethylene and aromatics are desired 
Typical aromatic yields from several 
charge stocks are shown in Table 3, |; 
will be noted that aromatic and na ph. 
thenic stocks give the highest yield 0 
aromatics and that the ratio of mono. 
cyclic to dicyclic aromatics can }, 
controlled to a considerable extent by 
choice in boiling range of the charge 
stock. Since the chief impurities jp 
the aromatic fraction are olefins, high 
purity aromatics can be prepared by 
acid treating to remove olefins, ney. 
tralizing, washing, and distilling. 

An appreciable yield of material 
boiling above 500° F. is also produced 
from TPC cracking of liquid feed. 
stocks, This material has not been con. 
pletely analyzed but undoubtedly js 
rich in high boiling polynuclear aro. 
matics which might be valuable. 


= 


Seale of Proposed Commercial 
Operation 

Several chemical companies are 
actively considering the installation o 
TPC facilities to manufacture ethylene 
and aromatics. One of the projects in 
volves the cracking of 2400 barrek 
daily of East Texas crude to produce 
50 million pounds per year of ethyl. 
ene. The quantities of other major 
chemical products from such an oper: 
ation are shown in Table 4. 


= 


Summary 


A new process, Thermofor Pyrolytic 
cracking, has been developed for high 
temperature, low pressure cracking to 
produce ethylene and aromatics. This 
process has advantages over other high 
temperature cracking operations # 
follow: 

1) Wide flexibility’ with respect t 
charge stock. 

2) Efficient transfer of heat from 
the primary source to the hydrocar 
bon being cracked. 

3) Rapid heating of the hydrocar 
bon charge to high cracking temper 
tures. 

4) Continuous elimination of ary 
coke formed in the reactor during 
cracking. 

5) Ability to introduce charge stot 
into the reactor without preheat. 

The TPC process can be licen! 
from Socony-Vacuum through 0 
tractors such as Vulcan Copper 
Supply Comany and Rust Engineering 
Company. 

REFERENCES 

1 Synthetic Organic Chemicals United uw 
Production and Sales—United States Tarif! 
Commission Yearly Reports. ae process 
2The Thermofor Catalytic Cra King. ornbert 
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One of the first legal restrictions 
made during the early days of refining 
was a flash or fire point specification 
o the illuminating oil.. Kerosine then 
was the main product from the re- 
finery. Neither the gasoline nor the 
heavy fractions had a ready market; 
0 the refiner adjusted his refining 
operations to include as much of the 
lighter fractions as possible in the 
illuminating oil. Naturally there were 
fires, explosions, and fatalities in- 
cident to the use of a low-flash kero- 
sine, 

A description of the early practice 
of refining is given by Zachariah Allen 
in an article published in the Smith- 
sonian report of 1861: “It appears to 
be common practice of the distillers 
of petroleum to keep the heat beneath 
the stills very low until the naphtha 
has time to become evaporated at its 
boiling point of 160°F. and to flow 
from the condenser in a crystalline 
‘ream into a cistern arranged to re- 
tive it. When, by the test of a hy- 
trometer, its specific gravity is found 
0 become increased to a certain de- 
gree by containing some of the heavier 
coal oil, the stream from the condenser 
8 diverted into another cistern de- 
‘gned for receiving the second pro- 
duct of the distillation—commonly 
nhown as kerosine.” 

The crude petroleum was thus di- 
vided into three fractions: the light 
‘action, a naphtha, was highly inflam- 
mable and was a waste product; the 
ae fraction, a kerosine, was suit- 
— burning in lamps; the third 

lon, the residuum, was a waste 
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product, Gravity alone was used to 
measure the quality of the kerosine. 
Unscrupulous dealers blended the 
naphtha with the residuum to produce 
a product of the same specific gravity 
of the kerosine fraction. Naturally, 
there were explosions and fires and 
in 1861 an effort was made to find 
some method of testing for the re- 
lative inflammability of kerosines. 


Flash Point Specified 


In 1862 the Parliament of Great 
Britian imposed the first flash point 
specification: “Petroleum, for the pur- 
poses of this Act, shall include any 
product thereof that gives off an in- 
flammable vapor at less than 100°F.” 
No method of testing was specified 
and the law was inoperative until 
1868, when another bill prescribed the 
form of apparatus to be used. The 
open cup tester was found to give 
inconsistent and variable results be- 
cause of the lack of detail require- 
ments in the test methods. In 1871, 
Keate’s closed cup tester was specified 
and a minimum flash test of 85°F. 
was required. Objections were raised 
by the refiners on the grounds that 
most of their 100°F. flash point kero- 
sine by the open cup method would 
not pass the 85°F. specification. Dur- 
ing the period when the 100°F. mini- 
mum open cup specification was in 
effect, most of the kerosine on the 
market had a closed cup test of 70 to 
80°F. 

In 1880 the subject of petroleum 
testing was investigated in Germany 
on behalf of the Government. The 
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FLAS EQ 
Ascertaining Fire Hazard Was First Use But 
Now Test Gives Other Important Data 


Chief Chemist, Arkansas Fuel Oil Company, Shreveport, Louisiana 






FLASH TESTS were originally employed to indicate the fire and explosion hazard of petroleum 
products. This use has been extended and they now are frequently used to give information not 
related to fire hazard. Lubricating oils, in particular, are so high-boiling that it is difficult to 
obtain boiling range determinations, and flash and fire tests serve as a convenient index of vola- 
tility. Differences in the boiling range—viscosity relationship between paraffin-base and napthene- 
base oils are reflected in the corresponding flash and fire tests, and are useful for purposes of 
identification and classification of lubricants. The tests are especially useful, also, to the plant 
operator in the selection of optimum process operating conditions. / 


Abel instrument was selected as the 
best, but, as exception was taken to 
the personal error involved in applying 
the test flame, the modification devised 
by Pensky, of Berlin, was adopted. 
The modification consisted in moving 
the slide and application of the test 
flame by a clockwork arrangement; 
in all other respects the tester was 
identical with the Abel apparatus. 

The first legal provisions made for 
the testing of petroleum in France 
was in 1866. The permissible weight 
of one liter of the oil was not to ex- 
ceed 800 grams (specific gravity of 
80 maximum, or 45.4° API mini- 
mum), and the burning point of the 
oil was not to be below 95°F. The 
test of inflammability was to be ap- 
plied by heating the oil in a copper 
cup 6-7 cm. in diameter by 2-3 cm. 
in depth, in a water bath, and when 
the thermometer placed in the oil 
reached 95°F., a lighted match was 
to be drawn across the surface of the 
oil, and finally plunged into the 
liquid. If the match was extinguished 
without igniting the oil, the latter 
was considered to have passed the 
test. 

In the United States the Tag open 
cup tester was first used. Most of the 
states had a fire test specification. 
However, several of the states had a 
flash point requirement. A number 
of types of apparatus have been used. 
Among these were the Squire open 
tester, the Arnaboldi open tester, the 
Saybolt open cup electric tester using 
a spark from an induction coil as the 
source of ignition, and a number of 
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testers as specified by the individual 
states. 

Today, the Abel closed cup appara- 
tus is used in Great Britian, the Abel- 
Pensky tester in Germany, and the Tag 
closed tester in the United States, al- 
though the Elliott and other testers 
are still used in certain cases in the 
United States. The Luchaire closed 
tester is widely used in France. 

In the United States the Cleveland 
open cup method has been adopted 
under the ASTM Designation D 92- 
46. The oil is contained in a shallow 
brass cup. The thermometer is sus- 
pended in the oil which is heated at 
the rate of 9-11°F. per minute and the 
test flame is applied every 5°F. so 
that it is passed diametrically across 
the oi] surface. 


Methods Described 


The Abel tester consists of a brass 
oil cup of about 75 ml. capacity sup- 
ported in an air jacket and surrounded 
by a water bath. The oil cup cover 
is provided with a thermometer and 
a sliding shutter, operation of which 
uncovers three orifices in the cover 
and lowers a test flame into the center 
orifice. The oil is heated at the rate 
of 2°F. per minute and the test flame 
applied for one second every degree 
rise in temperature until a_ bluish 
flash in the interior of the cup is ob- 
served, 

The Tag closed cup tester is similar 
to the Abel tester. The oil cup is 
suspended directly in a water bath. 
The oil (50ml.) is heated at the rate 
of 1.8°F. temperature rise per minute, 
and, when approaching the flash point, 
the test flame is applied for one 
second at every degree rise in tem- 
perature, 





The Pensky-Martens closed tester 
consists of a brass oil cup provided 
with a stirrer, a thermometer, and a 
sliding shutter to admit the test flame. 
The oil cup is heated through an air 
bath. The oil is heated at the rate of 
9-11°F. temperature rise per minute. 
The stirrer is turned at a rate of 1 to 2 
revolutions per second. The test flame 
is applied at 2°F. temperature rise 
intervals. 


Practice in Germany 


In Germany the Marcusson open 
cup tester is used. The porcelain cup 
is supported in a sand bath. The ther- 
mometer is suspended in the oil; the 
test flame is arranged so that it can 
be brought to the center of the rim 
of the cup. The temperature rise of 
the oil is 5.4°F. per minute when ap- 
proaching the flash point, and the test 
flame is applied for 1 second at every 
1.8°F. rise in temperature. 

The Luchaire closed flash tester 
is used in France for oils lighter than 
lubricating oils. The oil cup is closed 
by a cover with a short chimney and 
with two apertures to admit air. The 
test flame is placed in position above 
the top of the chimney, and the tem- 
perature is noted when a slight ex- 
plosion occurs in the cup above the 
oil. 

Some of the state inspection laws 
have modified the prescribed method 
of test somewhat. For example, the 
inspection law of the state of Arkan- 
sas, 1934, describes the following pro- 
cedure for using the “Tagliabue or 


“As soon as the temperature of 118° 
F. is marked, the flame shall be with- 
drawn from beneath the water bath 











and the residual] heat of the water be 
permitted to increase the temperature 
of the liquid being tested to 120°F 
and at that point the first trial for , 
flash be made. The taper used in mak. 
ing the test shall be oak, made 4; 
slender as possible with the tip not 
exceeding 1/16 inch in thickness: or 
a minute jet of gas used instead of an 
oaken taper ......... The lighted 
taper shall be passed over the surface 
of the liquid and at such distance 
from the same as will determine the 
presence of any vapor. If no flash 
is obtained at a temperature of 120° 
F. the flame shall be replaced under 
the bath and the temperature raised 
to 123°F. when the flame shall again 
be withdrawn and the temperature 
of the liquid raised to 124°F. by the 
residual heat of the water, at which 
point a second attempt shall be made 
as before to obtain a flash. If no 
flash occurs, the test shall be repeated 
as often as the liquid gains 4° tem- 
perature, three with the flame under 
the water bath and one with the flame 
removed, until a flash is obtained.” 


Flash Point 


The flash point of a liquid is that 
temperature at which an inflammable 
vapor is first produced in sufficient 
quantity to yield an explosive mixture 
with air, when the liquid is heated 
and tested in a specified form of flash- 
point apparatus. It is thus related to 
the vapor pressure of the liquid and 
to the lower limit of inflammability of 
its vapor, but as ordinarily determined 
it is an empirical factor, dependent 
largely on the design of apparatus 
used. 


It should be noted that the “flash- 
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Flash Testers for Petroleum Products, Left to Right as Follows: 1) Pensky-Martens, 2) Abel, 3) Tagliabue Open Cup, and 4) Open Cup. 
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TABLE 1 
Comparative Flash Point Readings for Different Instruments 








“spontaneous ignition - point,” which 





is the temperature at which a mixture 


of oil vapor and air will ignite with- Abel 


MATERIAL Tag 


Elliott 


Pensky- 


Martens | Cleveland!) Luchaire 





86 
94 
127 


92 


EL, nat» 4 Gata © 
103 


Naphtha 
Kerosine. . . . 


out the application of a local source of 
ignition such as a flame or spark. 

In all flash point determinations it 
is essential from the arbitrary nature 


Engine Oil........... 
Cynneer Ol). ...i55.. 
Heavy Oil 











92 
98 


100 
115 
140 
200 
440 
525 
560 


95 
105 
135 
195 
430 
505 
510 























of the test, that the standardized pro- 








HYDROCARBONS 


Formula 


FLASH POINT °F. 
Observed Calculated 





Value of 





CeHe 

CeHi2 
CeHus 
CeHis 


Benzene 
SE ER Sale ee” OO ee ee 
RS er 2 ee ee ; 
Toluene...... [Widhscaweeadtaeds souwteey 


> lighted 

. surface § cedure be rigidly adhered to. The 
distance § flash point is very sensitive to traces 
nine the of volatile inflammable liquids and 
no flash § dissolved gases, which cause an ab- 
of 120°F jormal lowering of the flash point. 
d under The presence of water also leads to 
’ raised unreliable results. 

I] again 

perature As would be expected, the - open 


flash-point is much less sensitive to 


. by the 
' traces of volatile hydrocarbons than 


at which 

be made § the closed method, and, when the flash- 
If no § point is needed to give information on 

repeated § the fire hazard on storage or use of 


the oil, it is necessary to use the closed 
method. 

Flash point readings cannot be con- 
verted from one instrument to another. 
However, Table 1 shows comparative 
figures for different instruments." 


4° tem- 
e under 


he flame 
ned.” 


1 is that The flash point varies with the ba- 
smmable § ‘metric pressure at the same rate as 
ufficient @ the boiling point. The ASTM method 
mixture @ ° test makes a positive correction of 
: heated @ |-6°F for each inch (25 mm) of ba- 
of flash @ ‘metric change below 760 mm. and 
lated to § @ Negative correction of 1.6° F. for 
uid and each inch of barometric change above 
bility of {| 0 mm. 

fermined 

pendent § Calculation of the Flash Point 
pparats The lower limit of the flash point 


of a pure liquid is approximately the 
temperature at which its vapor pres- 
sure is equal to 


e “flash: 


—_———_—_—— 


where B = barometric pressure 


B 
KN 
K = a constant, varying with the 

type of apparatus employed 


N = the number of moles of oxy- 
gen required for complete 
combustion of one mole of 
the liquid 


Table 2 shows the observed and cal- 
culated flash points on various sub- 
slances using a K value of 8.2 


Thiele? has derived a formula and 
lable whereby the flash point of two 
& more oils may be either calculated 
with the formula below, or estimated 
from the table: 





Pm = — 100 100 

— 100 log! \ 10 (< { 
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C7Hie 
CsHio0 
CsHi0 
CsHis 
CeHi2 
CioHs 


CS2 
CHsO 
C2HsO 


i 2 ‘ 
Ethyl Benzene. 
P| RT re 
Octane 
N-propy! Benzene. . . 
Naphthalene. ..... 
Miscellaneous: 
Carbon Disulfide............ on 
Methyl Alcohol................. 
Ethyl! Alcohol... . 
Iso-buty! Alcohol 
Iso-amy! Alcohol... . 


Ethyl Ether.... 
Benzoic Acid. . 
Aniline... . 





C4H100 
CsHi120 
CeHsOH 
C4H100 
C7H6eO2 


10 to 50° F. 
1° 

0 

44 to 86 

30 to 63 

60 

84 to 122 
63 


87 
187 


—14 to —4 
30 to 90 

48 to 90 
81.5 

104 to 107.5 
174 

—14 to —4 
250 to 268 
160 
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Where F, F’, F” = Flash points of the con- 
stituents, F. 


X, X’, X” = volume fractions (= 0.01 
of the volume percent) 
of the three constituents. 


Fm = flash point of the mixture. 


Example: 

Suppose it is required to find the 
flash point of a mixture of 75 percent 
of red oil (flash point 380° F.) and 
25 percent of another oil with flash 
point of 260° F. One one-hundredth of 
380 is 3.80. The number whose loga- 
rithm is 3.80 is 6300, the reciprocal of 
which is 0.000159. Similarly the num- 
ber whose logarithm is 2.60 is 398, and 
its reciprocal is 0.002515. Each of the 
quantities 0.000159 and 0.002515 can 
be found by one setting of a slide rule. 


25 percent of 0.002515 0.000628 
75 percent of 0.000159 0.000119 


Total 0.000747 
The reciprocal of this total is 1339, 
the logarithm of which is 3.13. Hence 
the flash point of the mixture will be 
313° F. The flash point can be found 
from the quantity 0.000747 by one 


setting of a slide rule. 


Significance of Flash Test 


Flash point tests were originally 
employed to indicate the fire hazard 
of petroleum products. Their use, how- 
ever, has been extended and they are 
frequently employed to give informa- 


tion which does not relate 
to fire hazard. 

When flash point is de- 
termined as an index of 
fire hazard, the closed cup 


ee 
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Company Publication 








Tagliabue Closed Cup Tester for Flash Tests. 


type of tester is unquestionably pref- 
erable to the open cup type. The 
greatest element of danger incident to 
the handling or storage of petroleum 
products is the explosive ignition of 
vapors in the unfilled portions of 
tanks, drums, or other containers. The 
closed cup tester permits measuring 
the temperature which the oil must 
reach before it gives off enough vapor 
to create an explosive mixture in a 
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Flash Testers for Petroleum Products. Left — Cleveland Open Cup Flash Tester. Right — Foster 
Closed Cup Tester. 


closed system, and therefore, comes 
closer to paralleling actual conditions 
than does the open cup. 

No one test or property is a com- 
plete index of fire hazard, but flash 
point is universally regarded as the 
most important. No hard and fast rule 
can be made as to what flash point is 
safe or unsafe on a product like 
naphtha or kerosine. The main ad- 
vantage of a flash specification is to 
maintain a fairly uniform material 
to which the consumer can become 
accustomed to handle, and in course 
of time the consumer will learn what 
precautions are necessary for safety 
with a certain flash point material. 

Lubricating oils are so high-boiling 
that it is difficult to obtain boiling 
range determinations; hence, the flash 
and fire tests are used as an index to 
the relative boiling ranges or vola- 
tility. The paraffin-base lubricating 
oils have a higher boiling range than 
naphthene-base oils of the same vis- 
cosity. For example, the boiling points 
are compared as follows.‘ 


100 S.U. Viscosity @ 210° F. 
1000° F. 
940° F 
835° F. 





Paraffin base oil. . 
Mixed base oil 
Naphthene base oil. 


The differences in the boiling points 
reflect in differences in the flash point. 
Thus, the flash point of a naphthene- 
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TABLE 3 


Difference in Flash Points on Lubricants 
Made from Different Crudes 





Flash 
Point 
7. 





Pennsylvania 450 
Mid-Continent 430 
Gulf Coast 380 
Pennsylvania 520 
Mid-Continent 500 
Gulf Coast 440 











base oil may be 70° F. lower than 
the same viscosity oil from a paraffin- 
base crude oil. 

Table 3 indicates the difference in 
flash points on lubricants made from 
different types of crude oil. 

The importance of the flash point 
in the prediction of the quality of a 


TABLE 4 


Typical Flash Points of Commercial 
Petroleum Products 





Boiling 
Point o1 
Boiling 
Range 
°F. 





Propane. . 
Petroleum solvent 
Petroleum solvent 
Motor Fuel 

Paint solvent 
Paint solvent 
Cleaning naphtha 
Kerosene . 

No. 1 Fuel Oil 
No. 6 Fuel Oil 
Asphalt. . 





lubricant should not be overemph. 
sized; crankcase dilution lowers the 
flash point of the oil after a few miles 
of operation. 

The flash point test on lubricatj 
oils is not made to determine the rela. 
tive fire hazard but rather for pup 
poses of identification and classifieg. 
tion. The flash test is useful to the 
refiner in controlling the manufactur. 
ing process. 

The flash point of a lubricant is j 
portant in determining the type of 
crude from which the oil was mag 
the presence of “light ends” which 
may be present as a result of a blend 
or dilution with a liquid of low boik 
ing point. For example, the flash poi 
of a crankcase oil is lowered roughly 
in proportion to the amount of crank 
case dilution. 


Fire Test 


The fire point may be defined as 
the temperature to which a product 
must’ be heated in order to burn con 
tinuously after the inflammable air 
vapor mixture is once ignited. Fir 
tests are made with open-cup type 
testers, by continuing to heat and apy 
the test flame after the flash point I 
been reached. 

Fire point specifications on kerg 
sine are still used in some of the stalt 
inspection laws. This test has litf 
value as an indication of the safe 
of the product as compared witht 
value obtained in a closed cup test 
Thus, the fire test on a naphtha 
kerosine should be considered as 
worthless and obsolete test. 


The flash point is considered to 
an indication of the presence of smi 
quantities of substances which ait 
more volatile than the main body @ 
the oil while the fire point is believe 
to indicate the temperature at whit 
the major portion of the oil begins 
vaporize. 
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1Day, Handbook of the Petroleum indir 
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The world’s first commercial synthetic glycerine unit, located at Shell Chen- 
ical Corporation’s plant near Houston, will be in full operation very 
Shell Development Company developed the process in its California labora 
tories, and salt, water and petroleum are the only raw materials 
Photos on the page opposite show views as follows: 

Top left—Chemical storage facilities, showing complex piping. 

Top right—Partial view of the plant facilities. 

Center left—View showing pipeway and operating equipment. 

Center right—Part of processing equipment with distillation columns 


background. 


Bottom left—Close-up of equipment in operation at Shell Chemical’s 


plant. 


Bottom right—Overload relays shown here are for protection of circuits 


equipment at new synthetic glycerine plant. 
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General view of Tomoconnor plant showing the boiler house and feedwater tank at the extreme left; processing towers, left to right, are the dehydro- 
tors, 800-pound absorber, high pressure reabsorber, primary stripper, low pressure reabsorber, main still, deethanizer, depropanizer, and debutanizer 
Reboilers and lean-rich oil heat exchangers are located in front of the towers. In the background is the compressor building and the engine jacket 


Tut Tomoconnor gasoline plant, 
approximately 15 miles from Refugio, 
Texas, is owned jointly by Humble Oil 
& Refining Company and Quintana 
Gas Company. The plant, operated 
by Humble, has been on stream for 
the past several months processing 
23 million* cubic feet daily of casing- 
head gas. Its construction resulted 
from a cooperative effort by the two 
companies to utilize the casinghead 
gas from wells in the field that previ- 
ously had been burned in flares, The 
plant was engineered and constructed 


hy Gasoline Plant Construction Com- 
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pany in collaboration with the Gas 
Division of Humble. 

Production of the plant is approxi- 
mately 385 barrels per day of pro- 
pane, 350 barrels per day of butane, 
and 350 barrels per day of natural 
gasoline. Residue gas is delivered to 
a gas transmission pipeline. 

Gas from the plant to the transmis- 
sion line is dehydrated in a conven- 
tional down-flow dehydration unit hav- 
ing a capacity of about 50 million 
cubic feet per day of gas. Two dehy- 
dration towers, five feet in diameter 
and 30 feet high, each containing a 
single large bed of desiccant, are used 
in the unit. When one tower is on 
stream, the remaining tower is being 
regenerated, so that operation of the 
unit is continuous, The desiccant in 
the towers lowers the dewpoint of the 


*Gas volume as measured at 16.7 pounds 
pressure base. At 14.7 pounds pressure base 
volume is 26 milliom cubic feet daily. 
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cooling water heat exchangers, and compressor gas scrubbers and coolers. 


THE TREND toward more complete recovery of the lighter hydrocarbons 
in natural gas continues. Whereas a few years ago the percentage of 
butanes recovered in a gasoline plant served as a yardstick for evaluation 
of plant design, present day plants almost without exception are aimed 
at substantially complete recovery of butanes and the percentage of 
propane recovery serves as a convenient index for evaluation. 

This gasoline plant in the Tomoconnor field, a cooperative project of 
Humble Oil & Refining Company and Quintana Gas Company has 
a propane recovery of about 55 percent. The plant, currently processing 
about 26 million cubic feet daily of casinghead gas that previously had 
been flared, has a design capacity of 35 million cubic feet. Process and 
equipment in general are typical for such plants, but there are several 
points of departure from conventional practice that make for increased 
economy that are of interest to design and operating men. 


gas delivered to the pipeline to less 
than 30° F. 

While the process and equipment of 
the plant are typical of the absorption- 
type gasoline plant, there are several 
points of interest that are indicative 
of the progress being made in the de- 
sign of such plants for increased econ- 
omy and efficiency of operation. Since 
separators in the field are operated at 
60 psig, two stages of compression are 
required in five 1000-horsepowér V- 
type gas engine driven compressors to 
boost the gas pressure to 800 psig. for 
the main absorber. At this pressure, 
absorber residue gas flows through the 
dehydration unit to the gas transmis- 
sion line. As shown on the flow sheet 
of Figure 1, gas enters the compressor 
manifolds in two streams and is com- 
pressed to 240 psig. in the first stage 
and to 800 psig. in the second stage. 

Under design conditions, the gas is 


contacted with a large volume of 38° 
API absorption oil in the main ab 
sorber to obtain a high propane & 
traction; then the rich oil is flashed it 
a tank at a pressure of 235 psig. From 
this point in the process scheme to the 
evaporator-dephlegmator, it will 
noted from inspection of the flow sheet. 
that the rich oil is successively flash 
and the vapors contacted with lea 
oil in the high-pressure and low-pree 
sure reabsorbers, so that this portion 
of the plant provides a system for te 
moving the undesirable methane and 
ethane from the rich oil. This results 
in a recovery of propane of about 5 
percent. 

Inasmuch as a large volume of ab 
sorption .oil is «sed in the main 
sorber to provide high propane reco 
ery, an excessive amount of methare 
is dissolved in the oil, so that whet 


the rich oil is flashed in the flash tank, 
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ect of jg’ from the oil. To recover these de- 
y has ible products the vapor is con- 
essing ected with a separate stream of lean 
y had il in the high-pressure reabsorber. 
s ond hich oil from the reabsorber joins 
sverel e main oil stream and the gas over- 
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nd ethane, is used for plant fuel. The 
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ell and tube condensers and accumulators for 
© evaporator-dephlegmator, deethanizer, de- 
"panizer and debutanizer are elevated in a 
deck steel structure near the towers. The 


> of ab 
ain ab 









> y- . 
e rec nucture, similar to those used in refinery con- 
methane MiPwction to provide a compact arrangement of 
it when t, contains equipment such as heat 
sh tank, .9ers, arranged for maximum accessibility 


ample working space for maintenance. 
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FIGURE 1 


is used in which the vapors are con- 
tacted with lean oil to recover the pro- 
pane. This recovery method is similar 
to that of the high-pressure reabsorber, 
Lut the operating pressure is 50 pounds 
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TOMOCONNOR GASOLINE 
PLANT FLOW SHEET 


PRESSURE, POUNDS PER SQUARE INCH 
TEMPERATURE, DEGREES FAHRENHEIT 
BARRELS PER DAY 

GALLONS PER MINUTE 
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lower. Residue gas from the reabsorber 
to the plant’s fuel system is substan- 
tially methane. The rich oil from the 
reabsorber is heated to 400° F. in an 
oi] exchanger and a steam pre-heater, 
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combined with the rich oil from the 
bottom of the primary stripper, and 
charged to the evaporator-dephleg- 
mator. 

The evaporator-dephlegmator receives 
heat from two steam-heated tube bun- 
dles in the lower section of the column. 
In addition, stripping steam enters the 


Se 


Top—View of compressor house showing gas 
headers alongside anchored to concrete sup- 
ports. In foreground are the jacket-cooling wa- 
ter exchangers. Also shown are the first and 
second-stage gas coolers, inlet gas scrubbers, 
and the interstage gas scrubber, and the re- 
compressor scrubber. Note an inlet gas line in 
the foreground near compressor building. Vent 

on top of the house contain motor-driven 
exhaust fans. 

Middle—Five 1000 - horsepower gas - engine 
driven compressors receive gas from the field 
Separators, operated at 60 psig. and compress 
it to 800 psig. for the main absorber. Absorber 
residue gas flows through the dehydration unit 
to gas transmission line. Rigid frame construc- 

permits a lower compressor building, be- 
Cause there are no trusses. Jacket-cooling water 
pumps and starting air compressors are in the 
Compressor building. 

Bottom—A\ll processing heat required for the 
Nant is obtained from steam supplied by four 
oilfield type 150-horsepower boilers. Live steam 
S$ generated at 300 psig. and about 425° F. at 
o rate * a pounds per hour. Steam ex- 

rom the reciprocating process pumps 

at ebout 60 psig. supplies most of the steam 

needled for stripping in the primary stripper and 

Purifier, the make-up steam being taken 
the high-pressure steam system. 


base of this column from the oil puri- 
fier. As shown on the flow sheet, a por- 
tion of the rich oil stream from the 
base of the primary stripper is di- 


Left—Process towers and reboilers of the 
plant are arranged along one side of the process 
operators’ walkway, which extends from the 
cooling tower to the boiler house. Scrubbers, 
separators, and shell and tube coolers are lo- 
cated in the area between the walkway and 
compressor house. Panel-mounted control instru- 
ments are on the walkway, and other controlling 
instruments are readily accessible to the oper- 

ator from the walkway for checking. 


verted to the oil purifier, where except 
for the heavy ends of the oil it is com- 
pletely vaporized by heat from the 
steam-heated tube bundle and from 
injected steam, The steam injected into 
the purifier does not condense, but 
flows with the vaporized rich oi] over- 
kead to the base of the evaporator- 
dephlegmator. The stripped absorption 
oil is drawn from the base of this col- 
umn and pumped back to the absorb- 
ers and reabsorbers for reuse. 

Overhead product of the evaporator- 
dephlegmator is condensed and trans- 
ferred to the raw-make tank for charg- 
ing to the deethanizer. The vapor from 
the final accumulator is recompressed 
and returned to the liquid stream be- 
ing pumped to the raw-make tank. 
Non-condensed vapors, methane, eth- 
ane, and some propane, stripped from 
the raw-make charge in the deethanizer,” 
ere returned to the high-pressure re- 
absorber for propane removal. The 
residue is used for plant fuel. Material 
from the bottom of the tower is frac- 
tionated in the depropanizer and de- 
Lutanizer columns to commercially- 
pure propane, butane, and natural gas- 
oline. Heat is supplied to these col- 
umns by steam-heated reboilers. 


Electrical power for the plant and camp is generated by three 250 kw, 440-volt, 60-cycle generators, 

each driven by a 375-horsepower V-type gas-powered engine. Besides plant and camp lighting and 

similar uses, electric power is used for electric motor-driven pumps, including the centrifugal pumps 

for jacket cooling water for the compressor engines, and also for driving the cooling tower and 
water well pumps. The third generator unit serves as an auxiliary or standby unit. 








































































































_ aoe Distille lion 
O uipment 
Its Select d Desi 
s Selection and Design . 
WHEN USED IN CONJUNCTION WITH TOPPING UNIT 
VACUUM DISTILLATION IS MOST ECONOMICAL 
R. N. BLAIZE 
State Engineering Company, Inc. 
Houston 
THE USE OF vacuum distillation has many economical applications in the in most general application of 
petroleum industry, the better known of which is the production of lube vacuum distillation is for the produe. 
distillates and asphalts. In many instances this operation is no more com- tion of either lube distillate n asphalt | 
plicated nor no more costly than crude topping operations. When used in separately or simultaneously. These i » 
. . . . . ; . . components being of a high boiling 
conjunction with a topping unit and designed as an integral part of this range are not readily separated fron 
system, additional heat requirements are small and additional operating topped crude at atmospheric pressure  ;. 
personnel requirements may not exceed one man. and non-injurious temperatures with J 4, 
out the use of an excessive amount uv & ,, 
As is quite often the case each problem requires some special treat- steam. : ' ch 
ment; so it is not the intent of this article to discuss these variations in Even under high ratios of steam « & it 
, : ; aoa : hydrocarbon vapors prolonged heat, 
detail but rather to discuss certain general points in the selection and may deteriorate the quality of prodm: 
design of vacuum distillation equipment. even though temperatures are held be 2 
low the “cracking” point as may bem & 
some batch steam distillation oper: § 
tions. With a continuous vacuum dis § 
oT ‘ress tillation operation it is often pre® .. 
tical to employ temperatures that may & ),. 
exceed the “cracking” point because oF 
the relatively short contact period i 5 
ri ie.” hydrocarbon and heat. However, its & 4, 
best to stay below the “cracking” poit! or 
and to resort to the use of steam to po 
make up the required vapor pressure & |: 
differentia] to affect the desired dis 
tillation. til 
In selecting and designing a — 5. 
vacuum unit operation there are st’ By; 
eral points to be considered: 1) De & 7, 
cide what products are to be mat ® ,,, 
and obtain necessary basic laborator) & ,,, 
. information from examination of th B 4, 
teu charge stock under consideration; 2) ity 
select the proper diameter and heigh & ,j, 
of vessel; 3) keep pressure drop 4, 
through the system to a minimum; and ! 
4) select the proper vacuum eqUP BH ing 
ment for the job. pe 
. ela 
Laboratory Analyses Required eq 
Having decided on what produc*® siy 
are available from the charging stock HP the 
at hand and having decided on the | 
products to be marketed the next st) it 
is to make the essential laborato”) the 
analyses, A relatively small amount? Ber: 
Figure |-a Figure 1-b data is required for a satisfactory ® an 
Two types of Vacuum Towers. Figure 1-a becomes economical for larger diameters. economical design providing the dali or 
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FIGURE 2—Typical installation showing arrangement of overhead condenser and vacuum equip- 
ment. The vapor line in this case must be large to minimize pressure drop. 


is basic. This data can be obtained at 
the same time the charge and products 
are being examined for their important 
characteristics in determining the qual- 
ity of the components to be produced. 

To the designer one of the most im- 
portant pieces of information is a dry 
vacuum distillation performed at a 
constant reduced pressure. The various 
cuts from the charge stock should be 
made in even percentages of the whole 
and taken at frequent intervals but yet 


| large enough to produce samples of 


overhead product to allow further phy- 
sical examination. At the same time 


|} the vapor temperature and absolute 


pressure should be recorded at each cut 
point to allow the plotting of a dis- 
tillation curve. 

A charge to laboratory vacuum dis- 
tillation equipment of 2000 cc. with 
3 percent cuts should be a minimum 
with a preferable charge of 4000 cc. 
This latter quantity will allow 2.5 per- 
cent cuts of 100 cc. each or 5 percent 
cuts of 200 cc. each. With care, such 
characteristics as API gravity, viscos- 
ity, pour point, flash, and fire can be 
obtained by reusing the sample when 
only 100 ce. are available. 

The laboratory distillation equip- 
ment required may range from inex- 
pensive glass ware to expensive and 
elaborate specially designed pilot plant 
*quipment. In most instances inexpen- 
sive equipment wil] suffice to produce 
the desired information, 
th addition to good distillation data 
it ls important that a designer know 
the percentage yield of each product, 
sravity of charge of each product, 
and other characteristics of each cut 
or each product such as viscosity, flash, 


and pour, If the bottoms is asphaltic 
the knowledge of the penetration and 
the melt point is also helpful. 

Having the above information one 
can then proceed to outline the plant 
and begin process calculations. After 
extensive calculations the quantities, 
temperatures, and operating pressures 
are determined, and the next approach 
is to select the tower height and diam- 
eter. The height is determined by the 
total number of overhead and side cuts 
desired which in turn determines the 
number of trays required. Experience 


shows that good separation can be ob- 
tained with the following number of 
trays: 

3-4 trays between overhead product 

and top side cut. 

3-4 trays between side cuts. 

2-3 trays between bottom side cut and 

flash zone. 

2-3 stripping trays. 

Tray spacing is determined by tray 
design which will be discussed briefly 
below. Allowing 3 to 4 feet between 
top tray and top of tower shell, say six 
feet for the flash zone, 8 to 10 feet 
for the bottom section and adding this 
to the tray spacings the over-all shell 
height is determined. The type of 
tower and method of handling the 
overhead product also enters into the 
picture somewhat. Several types are in- 
dicated by Figures 1, 2, 3, and 4. 

The diameter is determined by total 
vapor load through conventional] for- 
mula. Allowable superficial velocities 
range from 6 to 10 feet per second at 
operating conditions. However, tray 
design may at times require diameters 
larger than vapor loads indicate in 
which case the tray design will become 
the governing factor. 

Effective absolute pressure at the 
“flash” zone determines the “flash” 
temperature required and _ process 
steam necessary to accomplish the de- 
sired broad separation betwen bottoms 
and overhead. We are now dealing in 
terms of millimeters of mercury ab- 
solute pressure and it is therefore of 
absolute importance to keep pressure 
drop between the flash zone and vacu- 
um equipment suction to a minimum. 
The greatest pressure lost is through 
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FIGURE 3—Another typical arrangement of overhead condenser and vacuum equipment. The 
booster ejector may or may not be required. This type employs a relatively short vapor line between 
condenser and tower and can be smaller in diameter than that required for Figure 2. 
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Two arrangements of internal condenser bundles which may consist of one or more units. This type 
has the advantage of little or no vapor line and less pressure drop in the system but requires 
more tower shell. 


the trays and in order to minimize 
this pressure drop the tray design 
should be of low level type with ample 
riser and slot area. Pressure drop 
through each tray should be in the or- 
der of 1.5 to 2.5 mm. Hg. In large 
diameter towers it is usually necessary 
to resort to a two-pass tray or other 
design than a segmental type to keep 
this pressure drop down and to over- 
come other difficulties such as chan- 
neling, high hydraulic head at one end 
of the tray and the like. At this same 
time the theoretical liquid height to 
be expected in the downcomers is de- 
termined, and after allowing suffi- 
ciently for liquid frothing the tray 
spacings are determined for use in 
mechanical layout and determination 
of over-all tower height. 

The vapor line between tower top 
and overhead condenser should be 
large enough to give a negligible pres- 
sure drop. A little extra steel required 
for a larger diameter will pay for it- 
self many times in reducing quantities 
of process steam and fuel. 

The overhead condenser equipment 
should be designed to give pressure 
drops around 10 mm. Hg maximum. 

Last but not the least important 
item discussed here is the equipment 
required to pull the desired vacuum on 
the system. In order to maintain the 
vacuum produced by the condensation 
of steam and hydrocarbon vapors in 
the overhead condenser equipment (in- 
cluding barometric, if used) it is neces- 
sary constantly to remove the non- 


cendensible vapors which may com- 
prise hydrocarbon vapors, infiltrated 
air, and carbon dioxide entrained in 
the process steam. These items are 
generally considered in a lump as a 
low molecular weight gas equivalent 
to air. 

It is essential to make all joints in 
the system air tight to keep air infil- 
tration to a minimum, but regardless, 
a certain quantity of non-condensibles 
are present and must be removed. 
There are various ways of estimating 
the quantity of non-condensibles to be 
expected and this quantity may vary 
considerably depending on a number 
of factors. A good rule of thumb esti- 
mate of non-condensibles expected in 
processing “topped” crude is one 
pound of non-condensibles per barrel 
charged to the vacuum system. This 
estimate may appear to be conserva- 
tive but slightly oversize vacuum 
equiment may make it possible to pro- 
long runs by taking care of small leaks 
that may develop in flanged joints as 
the run progresses. 

In a barometric and jet ejector sys- 
tem employed in a wet distillation 
(with stripping steam) the lowest pres- 
sure obtainable is equal to the vapor 
pressure of barometric condensing 
water at a mixed temperature of the 
condensing water, steam, and non- 
condensibles corrected for terminal 
difference. This “effective” tempera- 
ture with a cooling water of 90° F. and 
in sufficient quantity will produce an 
absolute pressure of approximately 45 
mm. Hg. When it is required to oper- 


K K XK 


ate at absolute pressures below that 
mentioned above it is necessary to 
have available cooling water at tem. 
peratures ranging downward from 90° 
F. or to use a booster ejector ahead of 
the barometric condenser. 

Cooling water in most plants is sel. 
dom available at temperatures much 
below 90° F. (summer season) or js 
uneconomical to obtain. Therefore 
plants desiring lower absolute pres. 
sures must resort to the use of booster 
ejectors. Booster ejectors are also lim. 
ited in scope because of their high 
rate of steam consumption. Steam con. 
sumption should be balanced with pro- 
cess steam and furnace temperatures 
to obtain economical] results. 


Dry Distillation 


When a dry distillation is practiced 
the only materials requiring with- 
drawal to maintain a vacuum are non- 
condensibles, and to remove the non- 
condensibles from the system steam 
jet ejectors or vacuum pumps are en- 
ployed. When using ejectors these may 
be employed singly or in multiple 
stages. The approximate limits of com- 
pressibility of ejectors at rated capaci- 
ties are as follows: 


Approximate Absolute 
Number of Stages essure Obtainable 





Single..... 85—100 mm. Hg 
Double. . . . 10— 85 mm. Hg 
Triple. ... 2— 10 mm. Hg 


Additional Stages | Down to Micron Range 











(Approximate absolute pressure obtainable is limited by 
cooling water when used in conjunction with a barometne 
condenser.) Intercondensers are employed between stages 
whenever possible to reduce sizes and loads on subsequent 
stages. ; 
a pumps may be used singly or in tandem in much 
the same manner as ejectors. 


It is important that motivating steam 
pressures be available at the ejector 
at a pressure equal to or higher than 
the rated steam pressure of the ejector. 
If steam pressure is furnished at pres 
sure below rated design the efficiency 
of an ejector will fall off rapidly 
thereby failing to function as designed. 
If steam pressure is in excess of that 
required there is a slight loss in ecor- 
omy but not in operability of the ejec 
tors, and steam pressure can always 
be throttled if necessary, Maximum 
steam temperature and quality should 
also be specified, and use of a steam 
separator is recommended where wél 
steam conditions exist. 

To summarize and reiterate it 
extremely important to keep pressure 
drop through the tower and tubular 
condenser equipment to a minimum 
and to be generous in the selection of 
as a few extra dollars spent. here méy 
the size of vacuum pumping equipmetl! 
save considerable money in operaline 
cost and production, 
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Smiths Bluff Refinery, The Pure Oil Company 





\, FIRE SIDE TUBE FAILURE IN 
CHP REFORMER HEATER. 





a several tubes in a com- 
bination high pressure reformer heater 
failed, causing a shut-down of the unit. 
The inspection department reported the 
failure was due to corrosion on the fire 
side of tubes; and the analytical corro- 
sion chemist from the laboratory was 
requested to investigate the causes of 
corrosion. 

Tubes in this heater had given no 
particular trouble over a period of sev- 
eral years. Regular inspection had dis- 
closed no warning signs of failure, It 
should be noted, however, that the fail- 


ure occurred in a portion of the heater, . 


due to design, that was inaccessible to 
inspection; and accordingly the tubes 
that failed had not been subject to 
regular inspection. 

The type of tubes in the heater was 
carbon steel, and the tubes had been in 
service for nearly nine years, since the 
unit was installed. The heater tempera- 
ture is carried at near 1500° F. on the 
fre side of the tubes. The oil side tem- 
perature of tubes at the soaking outlet 
is carried at 930° F. for gas oil and 
1030° F. for reforming naphtha. The 
burner line gas is composed of a mix- 
lure of purchased gas, total exit gas 
from the thermal polymerization unit, 
and total exit gas from the Thermofor 
catalytic cracking unit. The purchased 
gas is a natural gas, mostly methane. 
and contains no corrosives. The poly 
unit and TCC gas contain propanes and 
lighter hydrocarbons, together with 
varying amounts of hydrogen sulfide 
as the main corrosive constituent. 

A visual examination of the heater 
by the refinery inspector and the labora- 
ory corrosion chemist disclosed the 
failure was confined to several tubes 
near the exit of the convection section 
near the breaching. The tubes were 
covered with a thick deposit, which in 
the cooled shut-down heater, had ab- 
‘orbed a good deal of moisture from 


Nederland, Texas 


SINCE SOME extent of the participation of the analytical corrosion 
chemist in the study of refinery corrosion problems was given previously 
(PETROLEUM REFINER, August, 1948) it is thought a presentation 
of working reports should prove interesting. During the past several 
months several corrosion problems have developed at the Smiths Bluff 
Refinery of The Pure Oil Company. Three reports on these problems 
are available, substantially as prepared in the laboratory. It is -hoped 
that they will not only prove informative to corrosion chemists” and 
engineers, but also indicate the advantage of having analytical chem- 
istry applied to problems of this sort. 


the air. Large pieces of this deposit 
were found on the bottom of the duct 
leading to the stack. Workmen on the 
job complained this deposit attacked 
their clothing, burning holes in it. 


Three Samples Tested 


Three samples of deposit were taken 
for analysis by the laboratory corrosion 
chemist: 1) A rust-colored, yellow and 
white deposit removed from the se- 
verely attacked tubes; 2) A more rust- 
colored deposit, but still containing 
some yellow and white material, from 
the plenum chamber; 3) A selected, 
more pure appearing, white deposit 
from the plenum chamber. These sam- 
ples were taken to the laboratory and 
dried in a dessicator, to remove as much 
as possible of the atmospheric moisture, 
before being ground, mixed, and tested. 

A preliminary laboratory qualitative 
examination of the deposit samples in- 
dicated: 1) the deposits were partly 
soluble in water, giving strongly acid 
solutions; 2) the iron content was very 
high; and 3) the acid present was sul- 
furic. Results of more extensive quanti- 
tative laboratory analyses are given in 


Table 1. 














TABLE 1 
Deposit Analysis 

Tube Plenum White 

Deposit Deposit Deposit 
pH (of Water Leach) 2. 23 2.3 
Tron Sulfate, Fe2(SC4's 67.1 60.3 80.2 
Iron Oxide, Fe2Os3 11.9 17.4 83 
. = ea 14.1 11.5 6.4 
Acid Insoluble... ..... 1.0 1.2 1.2 
Undetermined......... 5.9 9.6 3.9 
ER eae 100.0 100.0 100.0 
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The hydrogen sulfide content of 
burner line gases is given in Table 2. 


TABLE 2 


Weight Percent Hydrogen Sulfide in 
Burner Line Gases 

















l 
rs Line ~~~ Poly Unit _ TCC 
as | 7as as e- Absorber 
| propanizer 
Hydrogen | | 
Sulfide. . | 0.1 to 1.5 | 2.4 1.1 
| 


| 
i 
| None 
| 








Due to variation in plant operations, 
it is impossible to estimate the average 
hydrogen sulfide content of the burner 
line gas. The hydrogen sulfide was the 
only source of sulfur for the tube cor- 
rosion, and for an explanation of fail- 
ure, some peculiar development in the 
corrosion mechanism seems indicated 
for it was only the inaccessible tubes 
that failed. 

From the deposit analysis, it is clear 
that sulfuric acid in the form of ferric 
sulfate is the main corrosive present 
on the tubes of the heater. The hydro- 
gen sulfide of the burner line gas is 
oxidized to sulfur dioxide by the air 
along with the process of hydrocarbon 
combustion. It is not likely that sulfur 
dioxide, even with excess air present, 
attacks iron in the free state to form 
iron sulfate at furnace temperatures. 
The iron is first oxidized in the presence 
of heat and air to form the oxide, Fe,O,. 
This oxide on the surface of tubes ordi- 
narily protects the metal beneath from 
further attack by air. In the present 
circumstance, the iron oxide is then 
attacked by sulfur dioxide in the pres- 
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ence of excess oxygen to form the iron 


sulfate, Fe,(SO,),: 
2 FeO; of 6 SO, 4 30:-> 2 Fea(SO,)s 


or the sulfur dioxide is oxidized to sul- 
fur trioxide which attacks iron oxide to 
form the sulfate: 


FeO; + 3 SO; => Fe:(SO,)s 


An attempt was made to isolate sulfur 
trioxide from the flue gas, and without 
success. It seems indicated free sulfur 
trioxide gas is not produced under 
heater operating conditions. Instead, it 
is indicated ferric sulfate formation was 
mainly a surface reaction on heater 
tubes, of sulfur dioxide and oxygen. 
That the majority of tubes have with- 
stood a measure of this attack for sev- 
eral years, is evidence that the iron 
sulfate formation in itself is not so 
serious as might be presumed. 


Formed During Shut Downs 


The further mechanism which caused 
the tube failure is as follows: A large 
amount of the iron sulfate is blown 
off these tubes under the influence of 
the furnace draft. This is a powder 
which is then carried along and 
dropped out in quantity near the tubes 
which failed. Usually the whole fur- 
nace floor is covered with this iron 
sulfate dust, and it is especially deep 
in the plenum chamber. In particular, 
this dust lodged and built up around 
the tubes that failed. While the fur- 
nace is in operation, this powder is 
dry and incapable of further attack. 
During shutdowns, on the contrary, 
the powder becomes moist and forms 
a solution of iron sulfate. When 
wet, the iron sulfate hydrolyzes, and 
oxygen of the air precipitates iron 
oxide from the solution. An equivalent 
amount of sulfuric acid is released, 
and the released acid attacks the tubes 
directly, forming more iron sulfate. 
Evidently this process repeated itself 
during each shutdown until the tube 
walls became so weakened that they 
finally failed. 

In order to eliminate this corrosive 
situation, the following recommenda- 
tions are made: 1) Since the accumu- 
lation of iron sulfate dust is the obvi- 
ous cause of tube failure in an in- 
accessible place, provision should be 
made to make these tubes accessible. 
During each shutdown this accumula- 
tion of dust must be cleaned out and 
removed. 2) Since hydrogen sulfide in 
burner line gas is a contributing fac- 
tor in fire-side tube corrosion, the 
feasibility of using hydrogen sulfide 
free burner line gas should be given 
consideration. 3) As a final sugges- 
tion for proper safety practice, it is 
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recommended that workmen exposed 
to this sort of deposit during shut- 








downs be provided with acid-proof 
clothing. 
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B. DEPOSIT WHICH PLUGGED THERMOFOR CATALYTIC CRACK. 
ING DEPROPANIZER CHARGE CONDENSER. 





During the operation of a Thermo- 
for catalytic cracking unit, one of two 
depropanizer charge condensers be- 
came so plugged on the process side 
that it had to be removed from serv- 
ice, This condenser had been in service 
18 months. During this time the shell 
side tubes were so severely fouled 
with process side deposited corrosion 
products that mechanical cleaning was 
impossible. and it was necessary to 
retube the bundle. 

The material handled bv the con- 
denser was unstabilized cracked gaso- 
line. steam, and hydrocarbon gases. 
This material was the overhead prod- 
uct of the Thermofor catalvtic crack- 
ing cracked oil towers plus Thermofor 
catalytic cracking gases compressed at 
the compressor house. Cooled products 
flow from the condenser to the de- 
propanizer charge contacting accumu- 
lator. The temperature of the products 
flowing to the condenser was 265° F.. 
and those leaving the condenser was 
110° F. The amount of stream ma- 
terial condensed was 75.2 percent of 
the hydrocarbons and 100 percent of 
the steam. 

At the time of the shutdown of the 
unit for cleanout. visual examination 
of the condenser disclosed a thorough- 
ly plugged tube bundle. The deposit 
had the consistency of cemented mud 
and was distributed throughout the 
tubes, completely clogging them. The 
deposit was generally black. but in 
places was blue or red. indicating 
traces of copper salts. Representative 
samplings were made of the deposit 
by the laboratory corrosion chemist, 
and taken to the laboratory for mix- 
ing and analysis. The results of de- 
posit analysis are given in Table 3. 


TABLE 3 
Thermofor Catalytic Cracking Depropanizer 
Charge Condenser Deposit 





Percent 
Free Sulfur 23.0 
Free Copper. . 4.8 
Iron Oxide (Fe203) 52.6 
Sulfate (SO«) 8.8 


Ammonia (NHs) 2.7 
Carbon, water, oil 8. 1 (by difference) 


Total 





Several factors are interesting con- 
cerning the deposit analysis. The sul- 
fur and copper are present in the de- 
posit in the free state. The iron is 
likely present as the oxide, for tests 
for iron sulfide were negative. The 


sulfate and ammonia are likely pres. 
ent as the salt, ammonium sulfate, for 
a water leach of the dry deposit gave 
a pH of 4.0 and tested for sulfate. As 
found in the condenser, the deposit 
was moist and had a strong odor of 
ammonia. This free ammonia was 
driven from the sample in the process 
of drying before analysis. 


Mechanism of Deposit Formation 


The probable mechanism of deposit 
formation is outlined in the following 
comments: There are two depropan- 
izer charge condensers in series which 
handle the stream materials at this 
point. The first condenser is one of 
admiralty metal tubes, consisting of 
copper. zinc, and tin; and the second 
condenser is one of carbon steel, con. 
sisting almost entirely of iron. The 
tubes of the admiralty condenser were 
not plugged, and it was the second 
condenser, with carbon steel tubes that 
became inactivated. The original at- 
tack that resulted in plugging the car- 
bon steel tube condenser very likely 
started in the admiralty metal con- 
denser where the hydrogen sulfide and 
ammonia present in the products pass- 
ing through may attack the copper 
of the alloy and form cuprous sulfide. 
which is soluble in ammonia. The dis- 
solved copper is carried to the next 
condenser, and is responsible for 
touching off most of the corrosion tak- 
ing place. This should be the case 
particularly because the second con- 
denser has carbon steel tubes, and 2 
variety of corrosive attacks may be 
set up. 

The primary action in the second 
condenser results from iron replacing 
copper in solution and depositing free 
copper on the tubes. An immediate 
further action occurs in the form of 
a simple galvanic action between pre- 
cipitated copper and the iron of the 
tubes. Copper acts as a cathode, the 
iron of the tubes as an anode, and 
iron is further dissolved. This is im 
mediately precipitated by the ammonia 
and hydrogen sulfide present in the 
product stream. Other complex reac 
tions may take place to form a soluble 
iron-copper-ammonia ion. The iron 
sulfide formed is oxidized and de 
posits free sulfur. 

The free sulfur may be present & 
a result of at least two mechanisms. 
In. the first case, hydrogen sulfide ' 
very readily oxidized to water and 
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Weight, Percert Weight, Percent 
No. Material pH HeS NHs No. Materia! pH HeS NHs3 
1 . ae ee 8.5 0.170 0.150 10 | Hydrocarbon Liquid... . 0.044 0.002 
2 Hydrocarbon Liquid ; 0.007 | 0.008 11 | Hydrocarbon Gas... . 1.150 | 0.650 
a 3 Hydrocarbon Gas = = = HE. eg Liquid , = = 
. = j 4 . ae 8.5 . ’ eee 9.3 4.300 600 
Figure 1—Thermofor Catalytic 5 | Hydrocarbon Gas "| 0.780 | 0.050 14 | Hydrocarbon Gas... || 2.400 | 0.001 
Cracking Unit Gas Plant — 6 | Water..... ' 8.5 | 2.300 3.100 15 Hydrocarbon Liquid 6, 0.000 | 0.003 
rrosiv urvey Flow Sheet. 7 Water..... . 9.2 2.300 100 'ydrocarbon Liquid Gas 0.000 | 0.0004 
Convesives Survey s Hydrocarbon Liquid ; 0.005 | 0.002 Oe Fs tlens cinanecks 4.5 0.000 | 0.000 
9 Hydrocarbon Liquid 0.013 | 0.007 18 | Hydrocarbon Liquid 2. 0.000 0.004 























free sulfur in the presence of oxygen, 
and iron salts are known to catalyze 
the reaction. Oxygen is presumed to 
have leaked into the system at the 
compressor plant. That oxygen is un- 
doubtedly present in excessive amount 
is indicated by the substantial quan- 
tity of ammonium sulfate (more than 
10 percent) in the deposit. A second 
source of free sulfur is likely to be 
from the oxygen present oxidizing 
ferric sulfide to ferric oxide and free 
sulfur. In this connection, it is note- 
worthy that no iron sulfide was de- 
tected in the deposit. 

In order to avoid deposits and cor- 
rosion of this sort during future oper- 
ations, it should be a decided advan- 
tage not to place admiralty and car- 
bon steel exchangers in sequence any- 
Where in this system unless an ac- 
cumulator or separator with water 
drain intervenes. All the available in- 
formation indicates that reversing the 
positions of the admiralty and carbon 
steel exchangers should prove just as 
disadvantageous as in the present or- 
der, or possibly more so, The accu- 
mulator should allow water soluble 
salts and metal precipitates to be dis- 
carded to the sewer. It is not likely 
that the damage to similar metals in 
series should prove to be any greater 


than in the first condenser in this in- 
Stance, 


| 








At the present time, there is no in- 
formation at hand on reasonably 
priced alloys which would prove suc- 
cessful in combatting the corrosive 
conditions existing in the Thermofor 
catalytic cracking gas plant section. 
It is very apparent that oxygen in this 
system is a serious matter, not only 
in forming free sulfur, but also in 
producing sulfuric acid. A close check 
should be kept on the flue gas seal 
system, and it should be operated so 
as to be entirely free of oxygen at all 
times. The same precautions should 
apply to the compressor plant, and the 
compressors should be kept in such 
shape and operation that air leakage 
into the gases handled is impossible. 





C. THERMOFOR CATALYTIC 
CRACKING UNIT GAS PLANT 
SECTION CORROSIVES SUR- 
VEY. 





The Thermofor catalytic cracking 
unit gas plant has experienced severe 
corrosion since its installation. Con- 
densers and exchangers in the unit 
were tubed with carbon steel bundles 
as a result of war necessity and failed 
after periods of 8 to 16 months serv- 
ice. At the present time a retubing 
program for the gas plant section is 
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under consideration. Some _ replace- 
ments with admiralty metal have not 
given satisfactory service and infor- 
mation concerning more resistant ma- 
terial is being sought. 

In connection with this problem the 
laboratory was requested to make a 
survey of corrosive agents at the unit 
section involved. Prior failures seemed 
to be stress corrosion cracking and 
were thought likely to be caused by 
ammonia as a specific agent. Hydrogen 
sulfide was not considered to be par- 
ticularly at fault as its presence in 
other units had not been very trouble- 
some. There was some suspicion that 
organic acids formed during the crack- 
ing process might contribute corrosion 
effects. 

The laboratory corrosion chemist 
consulted with the maintenance, in- 
spection, and operating engineers. The 
main points of failure were discussed 
and the system flow was outlined so 
that places of stream sampling could 
be decided upon. A few preliminary 
tests indicated large amounts of am- 
monia and hydrogen sulfide present 
in separator waters with pHs on the 
alkaline side. Because the ammonia 
would neutralize organic acidity, and 
the hydrolysis of ammonium sulfide 
buffer the water to keep the pH alka- 
line, it was concluded organic acidity 
could cause no trouble on the oil side 
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of equipment. Since hydrogen sulfide, 
as well as ammonia, in the presence 
of water at low temperatures is a 
corrosive agent, both hydrogen sulfide 
and ammonia, either singly or in com- 
bination, were taken as possibly the 
main corrosive agents. It was decided 
to make a survey as to their presence 
throughout the whole gas plant sec- 
All water drains from separators 
were sampled and tested for pH, 
weight percent ammonia, and weight 
percent hydrogen sulfide. All possible 
hydrocarbon streams were sampled 
and tested for weight percent am- 
monia and hydrogen sulfide, Water 
was not determined in these streams 
but they may be considered saturated 
for the particular temperatures and 
pressures involved, The: results of this 
survey are given in Table 4. They are 
also presented on the flow sheet in 
(Figure 1). Temperatures, pressures, 
and rates of flow for hydrocarbon 
streams may be found in Table 5. 
From these data it can be seen that 
both ammonia and hydrogen sulfide 
are present in substantial amount all 
through the gas plant section from 
the cracked oil tower through the 
depropanizer overhead separator. The 
various separator waters discharge data 
indicate alkaline conditions wherever 
ammonia is present, The two chemi- 
cals are present in the discharge water 
in about equal amount, and it is pre- 
sumed they are in chemical combina- 
tion as ammonium sulfide, (NH,).S. 
The chemicals are carried in the sys- 
tem where water, propanes, and lighter 
gases are carried, and they drop out 
where water drops out. Both ammonia 
and hydrogen sulfide finally leave the 
system from the depropanizer over- 
head accumulator. Ammonia and hy- 
drogen sulfide both leave in the water 


TABLE 5 
Thermofor Catalytic Cracking Unit Gas Plant Section Sample Operating Data, Temperature, 



































Pressure, Flow 

— = j ——=—= 

FB4 | FB4 | 2F4 2F4 2D4 | 2D4 | 2F1 

Btms. OH Btms OH F. Btms. OH OH 2D1 2D2 

Gaso. Gas | Gaso Gas Gaso Gaso. Gas Gas Btms Btms. | B-B Cut 
Temp °F. | 13 | 13 | 100 | 100 | 100 | 135 | 120 | 104 | 335 | 300 | 105 
Pressure Ib. 2 2 9 | 99 90 415 400 350 360 130 | 130 
Flow Bbbls/Day...| 1,478 .. | 3420 | 1,920 | | 5,350 | 5,950 | 1,932 
Flow M Ft.4/Day | 2315 | .. | 1,261 | 

| | 

of the separator, while excess hydro- metal in alkaline solution whereas 


gen sulfide also leaves with the over- 
head hydrocarbon gas to the flare or 
burners. 

For comparison, data were obtained 
from a combination high pressure 
thermal cracking unit, where it was 
known ammonia, hydrogen sulfide. 
and hydrogen chloride were present 
and had caused no serious corrosion 
trouble. In fact, the ammonia is added 
at this unit to combat the acid attack 
of the hydrochloric acid released from 
salts in the crude. It is evident that in 
the thermal unit there are negligible 
amounts of hydrogen sulfide. The am- 
monia and chloride present is in the 
form of the salt, ammonium chloride. 
Ammonium chloride is a slightly acid 
salt. being formed from a relatively 
strong acid and a weak base. Its solu- 
tion will have an alkaline pH only 
with excess ammonia present (pH 9 
as in combination high pressure 
straight-run gasoline separator and 
fuel oil flash tower overhead separa- 
tor) and not be particularly corrosive. 


Ammonium Sulfide Present 


In the Thermofor catalytic cracking 
unit, the salt present is probably am- 
monium sulfide. This compound, being 
the salt of a relative strong base and 
a weak acid, gives an alkaline pH 
even if no excess ammonia is present. 
Mainly because the sulfide ion attacks 


TABLE 4 


Thermofor Catalytic Cracking Unit Gas Plant Section Corrosives Survey 


A. WATER SEPARATOR SAMPLES. 
SULFIDE AND AMMONIA 


WEIGHT PERCENT HYDROGEN 





(COMPARISON SAMPLES FROM 
THERMAL HIGH PRESSURE 
CRACKING UNIT) 


























FB4 F101 2F4 F.2 | 2-Fl 2-F2 Fl | F4 | FS 
H 8.5 8.5 92 | 85 | 3 15 9.0 9.0 5.0 
2S. 0.17 0.16 23 2.3 43 None 0.02 0.03 | 0.01 
NHs 0.15 0.14 2.1 3.1 4.6 None 0.03 0.7: 0.90 
Cl ‘ 0.06 0.04 0.06 
B. HYDROCARBON SAMPLES. WEIGHT PERCENT HYDROGEN SULFIDE AND AMMONIA. 
FB4 FB4 2F2 2F4 F2 2D4 2D4 2F1 2D1 2D2 | B-BCut 
Btms. OH | Btms. OH Gaso. | Btms. OH OH | Btms. | Btms. | 
Gaso. Gas | Gaso. Gas Gase. Gas Gas | | 
| | | 
HS | 0.007 | 0.573 | 0.005 | 0.78 | 0.013/| 0.044 | 1.15! | 242 | None | None | None 
NHs 0.008 0.05 | 0,002 | 0.05 0.007 0.002 0.65 0.001 red ead 0.0004* 
i 

1 percent Ho8 in 2D4 OH =343 grains/100 ft.* 31 gerent H2S in FB4 OH = 693 grains/100 ft.3 

21 percent H2S in 2F1 OH =693 grains/100 ft.* * Very likely volatile amines. 

Cede: FB4—North cracked oil tower separator. Code: F1—Straight-run gasoline accumulator. 
F101—South cracked oil tower separator. F4—Fuel flash tower overhead accumu- 
2F4—Depropanizer charge contacting condenser. lator. 

F-2—Depropanizer charge contacting accumulator. F5—Crarked gasoline stabilizer feed ac- 
2-F1—De nizer reflux accumulator. cumulator. 
2-F2— tanizer reflux accumulator. 
CE ome tower. 
2D-1-— panizer tower. 
2D-2 By am tower. 
114 {486} 


chloride ion does not, the ammonium 
sulfide solution could be very corro- 
sive where ammonium chloride had 
negligible effect. 

The hydrocarbon stream data con- 
firm the presence of ammonia and 
hydrogen sulfide throughout the sys. 
tem. It is indicated that hydrogen 
sulfide tends to remain with the hy- 
drocarbon phase, while ammonia plus 
hydrogen sulfide leave the system in 
chemical combination in the water 
separators. Generally, there is a large 
excess of hydrogen sulfide over am- 
monia in the hydrocarbon phase. The 
hydrocarbon stream percentages of 
ammonia and hydrogen sulfide do not 
necessarily represent concentrations 
causing corrosion in the tubes, As the 
water carried in the stream is con- 
densed, it seems reasonable to suppose 
a water film is formed on the tube 
walls. This film could easily carry the 
large percentages of ammonia and 
hydrogen sulfide that exist in the water 
discharge of the separators. Very se- 
vere corrosion from small amounts 
of corrosives could be accounted for 
by this explanation. 

A careful canvass of corrosion in- 
formation on hand indicates materials 
and conditions where either ammonia 
or hydrogen sulfide alone in dry con- 
ditions are not corrosive. In most 
cases caution is advised in the hand- 
ling of either ammonia or hydrogen 
sulfide in wet condition in connection 
with iron alloys or high copper alloys. 
Information is lacking concerning 
mixtures of these gases in either wet 
or dry condition. Particular warning 
is given concerning the use of copper 
alloys and copper-nickel alloys im 
connection with alkaline sulfide media. 
The effect of ammonia on copper 
nickel alloys is not very clear. From 
these considerations, it is judged that 
site tests with any proposed metals 
be made in order to determine the 
most suitable for the corrosives pre> 
ent. The possibility of further steam 
and water injection might be invest 
gated in order to wash the corrosive 
media from the streams and discharge 
them by way of the separators. 
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OIL INDUSTRY USES FOR 


THIS PART Il of Dr. Ellis’ dis- 
cussion of “Electron Micros- 
copy” (Part 1 appeared in the 
August, 1948, issue of PETRO- 
LEUM REFINER) describes some 
applications of the instrument 
in the hydrocarbon processing 





ec fron fe COPY 


industry. Footnotes Nos. 1 to 23 Part Il 
inclusive as well as the first four 

figures appeared in the previous 

issue. S. G. ELLIS 


RCA Laboratories, Princeton, N. J. 


































































Figure 5—Calcium base soap from a grease. 
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we I (Petroteum’ REFINER, 
August, 1948) of this article was de- 
voted to a description of the instru- 
ments and methods of electron micros- 
copy. The following sections describe 
some applications of the electron 
microscope. Fhe subject matter while 


not fully representative, since the 
microscope finds some of its most 
important applications in microbi- 


ology, metallurgy, and the study of 
colloids, is chosen for its connections 
with the hydrocarbon processing in- 
dustry. 


Greases 


Many of the greases used in industry 
consist of soap particles in suspension 
in oil. The properties of the grease 
that are of commercial importance, 
such for instance as the flow proper- 
ties, depend in part on the form, 
number and mode of aggregation of 
the soap particles, These in turn de- 
pend on the chemical nature of the 
soap and the thermal and mechanical 
treatment of the grease during manu- 
facture. Studies of greases with the 
light microscope” have shown that the 
soap particles could be resolved in the 
case of some sodium soaps but that 
in the case of many greases of com- 
mercial importance, the soap particles 
were too smal] to be resolved by this 
method. 

The electron microscope examina- 
tion of such greases is complicated by 
the fact that in some cases the soaps 
must not be allowed to come into 
contact with water and that in most 
cases the soap particles are of low 
density and are, therefore, not readily 
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seen in the electron microscope when 
mounted on a Formvar film. The prob- 
lem is essentially to preserve the dis- 
persion of soap particles during 
mounting of the specimen and to 
remove the oil so that only the soap 
will be seen. The removal of the oil 
component of the grease is very sim- 
ple if its vapor pressure is at all con- 
siderable, since the oil will evaporate 
in the vacuum of the electron micro- 
scope. 

A general survey of the different 
types of soap particles found in greases 
have been made by Farrington and 
Birdsall®®. Various methods can be 
employed in mounting soaps. The 
grease may be dispersed in a volatile 
solvent, a drop of which is then placed 
on a plastic film. In another method 
a Formvar film can be made on glass 
and the grease smeared out mechani- 
cally upon it®*; the film then being 
removed and mounted on a wire mesh 
by the usual method. More recently 
it has been found possible to make 
films of Alkathene'® which are re- 
sistant to organic solvents, While 
these films possess some _ structure 
they are useful in making rapid pre- 
liminary observations on samples such 
as greases which are most readily 
mounted from suspensions in organic 
solvents. 

Figures 5, 6 and 7 show electron 
micrographs of greases mounted by 
these methods, It will be observed 
that in the case of the calcium-based 
grease shown in Figure 5 that the 
shape or structure of the particles is 
not readily shown because of poor 
contrast. When such a sample was 
shadowcast with chromium the micro- 
graph shown in Figure 6 was obtained. 
The structure of the particles is now 
readily observed; the contrast is 
greatly improved. It is worth pointing 
out that the nature of such a complex 
particle could have been found only 
by the electron microscope and that 
the methods of measuring particle size 
or obtaining information on particle 
shape such as x-ray diffraction or the 
use of the ultra-centrifuge would have 
failed in the case of such a complex 
and unexpected structure. 

More recent unpublished work has 
been concerned with tracing the 
changes in the shape of such soap 
particles during the course of the 
manufacture of the grease in order 
to determine the respective effects of 
thermal and mechanical treatment of 
the grease. It has also been possible 
to correlate the changes in aggrega- 
tion of such particles with the decrease 
in viscosity of such greases under pro- 
longed and intensive mechanical 
shearing. 
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Figure 6—The same soap as that shown in Fig. 5 but shadowed with chromium. 


The points to be noticed here are 
that the deduction of the nature of 
the soap particle was dependent on 
choosing the correct method of speci- 
men mounting and the use of the 
proper auxiliary techniques and that 
secondly, useful information could 
only be obtained by considering the 
particle shapes and the degree. of 
aggregation in relation to the pre- 
vious history of the grease either in 
manufacture or use. 


Asphaltic Substances 


An early study of asphaltic sub- 
stances was made by Katz and Beu.*" 
Their work provides an interesting 
example of the detection of an arti- 
fact. Specimens mounted from benzene 
solutions seemed to indicate the pre- 


sence of large particles. That this 
was due to the manner in which the 
benzene solution dried out was demon- 
strated by making films from the 
asphalts. These showed no particles. 
It would be interesting to repeat 
the examination of the asphalt films 
using the shadowing technique to se 
if low contrast had limited the reso 
lution in the original micrographs. 


Catalysts 
The study of catalysts constitutes 
a field of wide commercial importance. 
While relatively little has been pub- 
lished on the use of the electron 
microscope in this field, enough has 
been done to suggest that further r 

search would be fruitful. 
A factor of considerable importance 
to the activity of a catalyst is its sur 
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Figure 7—Sodium base soap from a grease. 


mounted by dispersing them in an 












at this face area per unit mass. This surface 
ich the area depends on the particle size and amy] acetate solution of collodion from 
demon- shape. Its effective value from the which films were eventually cast on 
ym_ the point of view of catalytic activity will distilled water. These micrographs in- 
irticles. also depend on the way in which the dicate how high surface area is 
repeal catalyst is supported in the reaction achieved either by the use of very 
t films vessel, and the degree to which it may finely divided material or by the use 
to see be poisoned by other materials, The of rod-like or plate-like particles. 
ie Tes0- electron microscope can often aid re- Figure 8, an electron micrograph of a 
phs. search on any of these aspects of the vanadium pentoxide catalyst, indi- 
problem, cates a large surface area per unit 
In an introductory study Turke- mass since the fibers shown there are 
stitutes vich** has published electron micro- approximately 20 Angstrom units in 
yrtance graphs of such catalysts as platinum diameter, It has been found possible 
mn pub- oxide, Adam’s platinum catalyst, to trace the growth of these particles 
Jectron platinized asbestos, sintered platin- and show that they increase in length 
igh has ed asbestos, activated alumina, rather than in thickness. 
her re alumina silicate cracking catalyst. The nature of the support given by 
silica gel and a Fischer catalyst con- asbestos fibers, charcoal, and kieselg- 
ortance sisting of nickel-thoria supported on hur is also shown by Turkevich. Kie- 
its sur kieselzhur. These catalysts were selghurs have also been studied by 
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Anderson, McCartney, Hall and 
Hofer®® in considerably greater detail. 
To obtain dispersions of the kiesel- 
ghurs with the minimum amount of 
mechanjcal damage the following met- 
hod of mounting the specimens was 
employed. A film of Formvar was pro- 
duced on glass and the kieselghur par- 
ticles dusted onto the dried film. They 
were then dispersed electrostatically by 
exposure to the spark from a vacuum 
leak detector. The electron microscope 
was used in support of work by other 
methods such as ‘chemical analysis, 
x-ray diffraction, and nitrogen absorp- 
tion to produce an excellent example 
of a well-rounded piece. of research 
work. The results by one method are 
made more informative by comparison 
with those by another. 

Figure 9 is an electron micrograph 
of an alumina catalyst. The specimen 
was prepared by milling the catalyst 
in a collodion solution and casting 
a film from the dispersion. This 
specimen has, in addition to the larger 
particles, a considerable number of 
finer particles, which can be seen in 
the background. When this catalyst is 
steam heated at high pressure, (Figure 
10), the fine.particles disappear and 
are replaced by a larger and more 
ordered structure. 


X-Ray and Electron Diffraction 
The RCA EMU microscope can be 


used to produce electron diffraction 
pictures of specimens mounted as for 
electron microscopy. It is also possible 
to take reflection pictures from small 
samples. The electron microscope, ‘as 
such, yields information on the size, 
shape and structure of particles and is, 
therefore, not intended to serve in the 
chemical identification of particles. 
Within certain limitations, the electron 
diffraction method will provide chemi- 
cal identification of the materials pre- 
sent in a sample. It will often be the 
case that information can be obtained 
more readily and will be more re: 
liable if both the methods of electron 
microscopy and electron diffraction 
are used in the study of the sample. 
As an example of this we may cite 
the metallographic studies of Heiden- 
reich, Sturkey and Woods*. It may be 
worthwhile considering briefly some of 
the relationships between the methods 
of x-ray diffraction, electron diffrac- 
tion and electron microscopy. 

The diffraction methods can be used 
for the chemical identification of com- 
pounds and in some cases for observ- 
ing phase changes in compounds. The 
line width in x-ray diffraction pictures 
is a measure of the average particle 
size in the samples and if one is 
working with samples all from the 
same chemical material and with the 
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Figure 9—Alumina Catalyst. 


Figure 8— Vanadium 
pentoxide catalyst. 
These particles are 
approximately 20 
Angstrom units in di- 
ameter. 


same morphology x-ray diffraction 
may provide a ready method of com- 
paring the average particle size be- 
tween different samples**, On_ the 
other hand measurement with the elec- 
tron miscroscope gives not only the 
average particle size for a sample but 
permits one to determine the size dis- 
tribution and to do this even in cases 
in which the morphology of the par- 
ticles is complicated. 

Since x-rays are very pentrating, an 
x-ray diffraction pattern will give in 
formation about the bulk properties 
of a sample and will often fail to dis 
close the presence of any adsorbed 
or contaminating layers upon the par- 
ticles under study; particularly if the 
percentage of adsorbed material }) 
mass is small. Electrons, on the other 
hand, are less penetrating and are 
more likely to disclose the presence 
of such adsorbed material or surface 
layers. Cases may indeed arise in which 
the electron diffraction pattern is pre 
duced only by surface layers and fails 
to disclose the presence of the sub- 
strate material in the particles. lt 
should, therefore, be realized that the 
methods of x-ray and electron dit 
fraction are mutually complimentary 
and should in both cases be used with 
caution. It is probably true to 84) 
that electron diffraction is a relatively 
neglected technique. However, ™ 
proved cameras designed specifically 
for electron diffraction are now com 
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mercially available** and one may ex- 
pect to see in the next few years an 
increased use of this method for the 
study of the properties of matter in 
the state of fine division. Electron dif- 
fraction as a method for chemical 
jdentification has the advantage of 
oreater speed than the x-ray method. 
Exposure times are only a few seconds. 
The amount of material required is, 
also, very small which can be another 
advantage. For those who are in- 
terested, an excellent resume—both of 
the theory and also some of the early 
applications of the method of elect- 
ron diffraction—has been given by 
Finch and Wilman*, 


Conclusion 


On the instrumental side, it is 
improbable that there will be any 
creat or radical changes either in the 
design or the instrumental resolving 
power of electron microscopes in the 
near future, Hillier** has examined 
some of the suggestions for increasing 
the resolving power of the electron 
microscope and concludes that the pro- 
posed techniques for increasing the 
resolving power by more than one 
order of magnitude would be very 
complex and are unlikely to be 
brought into operation in the near 
future. 

The magnetic electron microscope 
has been brought very close to the 
theoretical limit of resolving power of 
the lenses used at present.’® It can 
achieve very nearly the theoretical re- 
solving power in the study of the 
denser particles; such for example as 
gold colloid. A problem which still 
remains is to improve the contrast in 
micrographs of less dense specimens. 
This is under study at present as is 
also the use of high voltages for pro- 
Viding greater electron penetration in 
the study of larger particles. At pres- 
ent the use of higher voltages with 
greater penetration is accompanied 
with a loss in contrast, so that the 
problems of penetration, contrast and 
resolution are interdependent. One of 
the major problems of immediate re- 
search, therefore, is concerned with 
attaining resolving powers of the order 
of 10 Angstrom units with a wider 
Variety of specimens. At the same 
lime developmental work is being done 
nan effort to further increase the 
dependability, ease of operation, and 
versatility of the electron microscope. 

In the case of microscopy itself it 
Would be hazardous to attempt to pre- 
dict the specific applications of the 
future. Electron microscopy has be- 
come an accepted technique in scien- 
tific research and we may expect that 
the electron microscope will more and 





Figure 10—The catalyst shown in Figure 9 after steam treatment at high pressure. The arrow 
indicates a particle showing a higher degree of organization than .those shown in Figure 9. 


more assume its proper auxiliary role 
as an instrument which will permit 
the research scientist to observe the 
system with which he is working. We 
may also expect a further elaboration 
of techniques. For example, a field 
which has been little explored on this 
continent is the study of reactions 
proceeding within the microscope. 
Whether or not it is done this way, 
or by successive sampling it is likely 
that the microscope will be applied 
increasingly to the study of the course 
of processes. Another field that has 
still to be exploited is that of pro- 
cess and product control with the 
smaller electron microscope. 

When we consider that the range 


of human vision has been extended _ 


more than one-hundredfold beyond 
that which was possible with the best 
light microscopes, there can be little 
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doubt that a new world has opened 
before us which we shall be many 
years in exploring. 
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RAPID MACHINE METHOD 


Calculating Results of 
Infrared Analyses ol 
Gaseous Hydrocarbon 


Mixtures— 


E. C. DAIGLE and J. H. LEE 


Technical Department, Refining Division, 
Magnolia Petroleum Company, Beaumont, Texas 


INFRARED spectrophotometers are used in many 
commercial and research laboratories for analyzing 
mixtures of hydrocarbon gases. The method re- 
quires a considerable number of time consuming 
calculations because of the necessity of solving 
systems of linear simultaneous equations. Electrical 
computing instruments are employed sometimes to 
speed up the work':** but in some instances their 
use may not be justified on account of the high 
initial expense involved. A number of procedures 
are described in the literature’ of which the in- 
verse matrix and the iterative methods have re- 
ceived considerable discussion for spectrometric 
analyses. The present article describes a simplified 
procedure for handling these problems with me- 
chanical calculators. 


3 THE routine infrared analysis of gaseous mixture 
the intensities of the representative wave lengths can be 
made proportional to the concentrations of the individual 
components.” *:*® Because each component usually has an 
intensity contribution at each of the representative wave 
lengths, and because of the additive nature of these con- 
tributions, n equations must be set up and solved if n is 
the number of unknowns present in the sample. In absorp- 
tion spectrometry these intensities are determined as the 
extinctions, E,, of the sample which are obtained as the 
logarithms of the ratios of the incident to the transmitted 
radiation at the respective wave lengths, w. 

Since, normally, many similar problems must be solved, 
it is desirable to divide the solution into two steps. The 
first step is common to all similar solutions and involves 
reducing the original equations to a convenient form. The 
second step involves the evaluation of this form using 
the extinctions, E,. The reduced coefficients for the abbre- 
viated procedure are calculated by machine without any 
writing other than a simple recording of the coefficients. 
The time required for this step is only about 40 percent 
of that required for obtaining the inverse matrix. For n 
unknowns there are n* coefficients in the table of which 
n (n-1) + 1 are computed from the originial equation co- 
efficients. In evaluating a problem n— 1 intermediate 
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TABLE 1 


Calculation of Reduced Coefficients for Routine Evaluation of Simultaneous Equations 
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TABLE 2 


Reduced Coefficients for Routine Evaluations 
(Long Method) 






































| Trans- Cis- 

Equation No. | n-Butane Ethane Methane | Iso-Butane Propane Butene-2 Iso- Butene Propene Butene-1 Butene-2 Ethene 
| 

(1’) } 1.8282 —.0128 — .0128 —.0128 —.6399 —.0547 —.0238 —.0914 —.2742 —.3565 —.1462 
(2’) — .5330 1.7671 -.0245 —.2737 —.0219 — .0784 —.1221 —.0776 —.8955 —.0198 —.0864 
(3’) —.5104 —.0115 5.0188 —.0898 -1400 —.3076 —.6550 —.0442 —.1581 0201 .0366 
(4’) —.0286 —.0183 —.0485 -5086 —.1258 —.1071 —.0275 — 0934 —.1286 —.0493 — .0029 
(5’) —.1904 —.2578 —.2831 —.0026 4.7827 5.3676 —2.6960 —3.8592 —3.3111 — 4.2633 —9.9518 
(6’) | —.3929 —.4161 —.1076 —.0097 4336 1.9663 — 1.2946 —1.0560 — .3624 —.9637 —.8431 
ee 3877 —.2738 .2027 —.0342 —.5808 —2.3582 3.8463 1.0616 .5662 1.0927 1,1170 
8") — .0397 .0790 —.0454 —.0310 .0277 .1349 —.3264 1.5832 — 1.0866 —.0554 —.1124 
9’) ~.0071 .0226 -.0366 —.0241 —.1390 —.6976 3517 .2522 1.4801 .1085 —.1854 
10 —.3694 0274 .0362 0045 .0032 .0128 —.0051 0141 —.1150 7979 .0127 
11’) .0639 .0107 .0484 —,.0200 —.0256 —.6813 3821 .2848 —.3426 1440 1.4725 
E= | eee oa A , en a ee 

X= | , ‘ ; 














numbers are calculated and written 
down in obtaining the results. 


Basis for the Short Machine 
Method 


The method of calculation employed 
in the machine solution is an adapted 
procedure based on the familiar elimi- 
nation and substitution process given 
in standard algebra texts. The me- 
chanical calculator has features which 
make this method convenient to apply. 
The method of deriving the coefficients 
is best seen by following two alge- 
braic procedures employing four un- 
knowns and then comparing corre- 
sponding terms. 

To illustrate the first method, a set 
of equations involving the unknowns 
w, x, y and z (mole fractions) with 
constant coefficients a, b, c and d (ex- 
tinctions of the pure compounds) and 
variable coefficients A, B, €C and D 
(extinctions of the sample) is chosen: 


aw + bx + ay + dz—A=—0 (1) 
aw + bx + cy + daz—B=—0 (2) 
asw + bax + csy + dsz—C=—0 (3) 
aw + bax + ay + dz -—D=0 (4) 


The first equation is multiplied by 
le. ° 

3 

w+ (b:/a1)x + (¢:/a1)y + 
(d:/a:)z — A/a: = @ 

This may be written: 
w+ bix + eiy + diz—aA=0 (1-1’) 

Equation (1-1’) multiplied by a, is 
subtracted from Equation (2) result- 
ing in: 
(aw—a.w) + (bex—az b’sx)-+ (coy—ae c's) 





This equation is multiplied by 1/b’, 
resulting in: 
x + (c’2/b’2)y + (d’2/b’2)z + 
(a’:/b’:) A — B/b’2 = 0 
or simply: 
x+ec".xy + d".z + a”"2A —b":B = 0 
(1-2’) 
The unknowns, w and x, may be 
eliminated simultaneously from Equa- 
tion (3). To do this Equation (1-1’) 
multiplied by a, is subtracted from 


Equation (3) and Equation (1-2’) 
multiplied by the resulting coefficient 
of x, b’,==b, —a, b’,, is subtracted 


from the resulting equation: 
(asw — asw) + (b’sx — b’sx) + 
(csy —as cry — b’sc”ey) + 
(dz a3 d':z — b’; d"2z) oo 
(-as a’:A ae b’s a”2A) = 
(-b’; b”2B) — Cc — 0 
This may be written: 
0+0+ csy+ dsz+ 
aA + b’s3B—C=0 
This equation is multiplied by 1/c’, 
resulting in: 
y + (d’s/c’s)z + (a's/e’s)A + 
(b”3/c’s)B — C/c’s =0 








or simply: 
y+d%sz+a%A +b"B—c%rxC=0 
(1-3’) 
To simultaneously eliminate w, x 
and y from Equation (4) two “multi- 
pliers” similar to b’, above are calcu- 
lated: 
b’s = (bs — ax b’:) 
c's = (Ca — aa C's — D's C2) 
These are used in the same way as 
the foregoing “multiplier” was used 
in reducing Equation (3) to Equation 
(1-3’) resulting in Equation (1-4): 





pliers to be computed if there are n* 
coefficients. If some of the coefficients 
are zero fewer multipliers may be 
required, 

Cumulative multiplication (both 
positive and negative) with the ma- 
chine allows these product sums to 
be quickly formed. Since division is 
carried out at the opposite end of the 
dial, reciprocals can be formed with- 
out writing down intermediate results. 
The reciprocals are used in computing 
the final coefficients without writing 
down coefficients of the intermediate 
steps shown above. The calculation 
proceeds row by row, and only the 
coefficients and the multipliers are 
written : 


1 b’; c’; d’; -a’; 
” ” Ps ” 
ae 1 ce”, ds a”. -b"2 (5) 
as b’s 1 d”s a”s b's -c", 
as b’ c's 1 a”, “pe es it". 


If many problems are to be evalu- 
ated it is convenient to transpose the 
equations and rewrite the calculated 
coefficients as follows: 

a’; —b’ —c1 —d’ 
-a”s b”; —c"e d”. 
-a"3— b's ce”; —d"; 
-a's na b’”. — c's <—— da”, 


(6) 





The calculations may then be readily 
completed by cumulative multiplica- 
tion (both positive and negative) start- 
ing necessarily with the last equation 
as may be seen from the following 
table of terms for the above coeffi- 
cients. 












































+(d:z—ae d’:z)— os A) — PB — E i 
1Z ( 2 il ) 0 2 + a”,A + b’’.B + "LC — d".D _ 0 A x y : 
or simply: , A B y z (7) 
simply : (1-4") i; 3 eu 
0+ bx + cry + dz + arA— B=0 There are (n—1) (n—2)/2 multi- A B M D 
TABLE 3 
> Reduced Coefficients for Recommended Short Method 
‘eee: ee 5 — ‘me omen — 3 5 
——— _ Sample | Iso- Trans- Iso- Cis- 
quation Ne. Extinctions n-Butane Ethane Methane Butane | Propane Butene-2 Butene Propene Butene-1 | Butene-2 Ethene 
) 1.8282 -—) | —— | —0128 0128 o12g | —6399 | —0457 | —.o23s | —oo14 | —2742 | —23565 | —.1462 
rat 1.7671 —.1650) | -——— 0245 -.2737 —.0219 —.0784 —,1221 —.0776 —.8955 —.0198 —.0864 
") 5.0188 —.0560 | .0013) - - | -.0898 .1400 —.3076 —.6550 — .0442 ~~.1581 0201 .0366 
5) 5086 —.0420 | 0205 |} 0190) | —— | 1258 —.1071 —.0275 — .0934 —.1286 — .0493 —.0029 
4.7827 - .0340 0306 0118 -.0011) | —— | —5.3676 | —2.6960 3.8592 | —3.3111 —4,2633 | —9.9518 
(6) 1.9663 — 1400 | | —.1132 0084 | —.0095 0461) | ——— | —1.2946 | —1.0560 | —3624 | —9637 | —.8431 
9) 3.8463 - —.0450 1144 .0034 | .0234 0033 —.3118) ——— 1.0616 -5662 1.0927 1.1170 
9’) 1.5832 ( : 0450 | 0614 -.0059 | 0441 .0069 ~.1076 —.0536) —_—— — 1.0866 —.0554 —.1124 
10’) 1.4801 - - — 0530 — .0103 —.0101 | .0236 —,0017 -.1473 .0709 .1076) —— 1085 —.1854 
11 7979 - - —.2660 --0186 0101 | 0084 0002 | —.0132 .0095 .0267 —,.0974) ed .0127 
1.4725 = —.0550 ~.0163 001 | ~,0229 0176. | —.1666 0934 | 1446 —.1477 .1226) —_— 
Se A o — . ae 
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TABLE 4 
Evaluated Routine Problems with Comparisons of Calculated Values of Unknowns with Actual Valves 






























































ES ———— Il 
| | | 
| Iso- | Trans- Iso- | Cis- fe 
COMPONENT | m-Butane| Ethane | Methane | Butane | Propane | Butene-2| Butene | Propene | Butene-1 Butene-2| Ethene ti 
Problem No. 1 | 
Extinction. ... .2329 1810 | .0226 4321 .2500 | -1123 .0713 -1043 0543 | -1350 -0391 
Calculated X .1307 .1270 .0179 1421 4267 | .0251 .0140 0830 | .0100 .0150 .0081 of 
Known X. .130 .127 .018 -142 428 .025 .014 -083 .010 | 015 .008 
PL. rn .001 .000 .000 000 .001 |  .000 .000 000 =| = =.000 .000 .000 se 
m No. 
Extinction. ... | 2808 .1494 .0128 .2785 .2709 -0893 | .0514 0975 | .0443 -1391 .0299 o 
Calculated X .0271 .0800 .0131 0272 | -7402 -0034 .0027 -0981 -0020 .0020 -0040 of 
Known X néeue vol .026 -080 .013 .027 | -742 -003 .003 .098 .002 -002 .004 
Difference , R 001 .000 -000 | .000 | .002 -000 -000 -000 .000 .000 .000 4, 
Problem No. 3 | 
Extinction... . 1684 1967 | 0291 2470 | .4496 | .1403 | 1519 | .0998 .1674 to 
Calculated X .0297 1711 =| .0630 0448 | 3423 CO .0695 0113 1120 | -0500 .0601 du 
Known X .030 171 =| =.063 045 | .342 .070 Ol | 112 050 | .060 
Difference. . . .000 .000 .000 .000 .000 .000 .000 .000 .000 } .000 
Problem No. 4 
Extinction... . .1109 .1931 -0816 3135 | .0660 } ‘awe ete | ‘ | ce 
Calculated X .0522 .2351 .3708 1210 | -2208 } iaiok ‘ . 
Known X 052 235 | 371 +‘| 191 «| ~«#«221 Dis shdbes of tie 
Difference -000 .000 .000 .000 .000 : | or 








Using the same equations the second bi cy d's bi ci d's relative sizes of the coefficients in 
procedure is as follows: c": d"s (5) c’s d’: (8) Table 1 it is clear that the selection 
d"s ds of equations is based on visualizing 


Multiply Equation (1) by 1/a, and 
get Equation (2-1’): 
w+ bix+ciy+ diz=—a'i:A— A’ (2-1’) 

Eliminate w from Equations (2), 
(3) and (4), using Equation (2-1’): 
b’ex + c'sxy + d‘'sz = B— aA’ = B’ (2-2’) 
b’sx + c’sy + d'sz = C—a,A’=C’ (2-3’) 
b’sx + cry + dz = D—a,A’= D’ (2-4’) 

Multiply Equation (2-2’) by 1/b’, 
and get Equation (2”): 

x + c”sy + d”".z = b”; B’= B” (2”) 

Eliminate x from Equations (2-3’) 


A’ . * ovr\. w x 7 Zz 
and. (34), oo Equation oe ys a’, (A) A’—bi —ci — ds the selection of those wave lengths 
cytdz=—C—bsBi=C (3°) b*, (B—a) BY—c": — d"s which will enhance the resolution and 
Cc 4y + d".z = D’— b’, B” = D (4”) a, 16 mo b's) Cc ... d”’; ; 
: . im ~ one - " pees hence the accuracy of the equations. 
Multiply Equation (3”) by 1/c”, a, (D—a—bi—c% =D i a y ks a 
eit it Reindtion (9) SSRay Oem 0 le’ ailticaad ese general remarks can be p 
. ’ ; ne Getermananion OF ve reducee into the form of a few simple rules for 
7To ewe. =C" (3) variable coefficients A’, B’, C™, and setting up a system of equations to 


Eliminate y from Equation (4”), 
using Equation (3”’): 

dz = D” — ce", C” = D” (4”") 

Multiply Equation (4) by 1/d’”, 
and get Equation (4’””): 

2=d"",D” =D" (4"") 

The principal equations derived 
above are summarized as follows: 


w = A’—b'ix— cry — diz : P . 
x= B” —c"sy — d"s2 (g) venient forms for routine evaluations that puts the equations with the larges 
pon . “se ve oo sh Tables bas $ for the oF the remaining coefficients (relative 

a Vr ae fee Se se Male respective diagonal coefli 


It will be seen that A’, B”’, C’” and 
D’”” can be calculated as follows: 
a',:A == A’ 

b”. (B —a,A’) = B” 
c”’, (C —a,A’ — b’;B”) = C’” (9) 
d’”".(D — aA’ — b'sB” — c”,C”’)=D"" 

The numerically equivalent matrices 
of the first and second procedure may 
now be listed, the numbers in paren- 
theses indicating the source: 


First Procedure Second Procedure 


ai (5) b's (9) fectiveness of the procedure in spec- checked as the calculation progress 
c's ” trometric applications are briefly re- if the reduction is carried out step 
d”". q, viewed, wise along the diagonal, calculating 4 

=" Of first importance is the inherent new column and corresponding 10¥ 

as b's a a (9) accuracy and the arrangement of the as each successive unknown is 
a, b. c a be c% equations. From the arrangement and countered for elimination. This is & 









From the above it may be seen that 
the reduced coefficients of the second 
or “short” procedure may be calcu- 
lated more readily according to the 
first or “long” procedure. No writing 
is necessary in the reduction as the 
calculations can be maintained wholly 
in the machine. 

A tabular form convenient for rou- 
tine evaluations is: 


D’” is carried out according to (9) 
followed by the evaluation of the un- 
knowns according to (8). 


Numerical Examples 


A set of coefficients for eleven equa- 
tions and the reduction step of their 
solution are given in Table 1. The re- 
duced coefficients transposed to con- 


tively. The results of several evalu- 
ated problems are shown in Table 4. 


Practical Considerations 


There are a number of practical 
points that are important in the’ ap- 
plication of the short machine method 
in the interest of securing speed and 
accuracy. Useful hints are to be found 
in standard texts" *°, However, factors 
which contribute materially to the ef- 
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a problem according to the following 
simple form: 


aw+bx+tay+daz=—A 
bex + coy + dez = B 

cay + dz = Cc 

dz=D 









A problem approximating this form 
has a unique solution which is im- 
portant in spectrometric applications. 
Also, visualization of this kind has 
the decided advantage of permitting 

















achieve optimum accuracy and speed. 
These are enumerated as follows: 

1) The largest coefficients relative 
to the diagonal coefficients in their re 
spective equations are placed above 
the diagonal to the extent that this pro 
cedure is practical. 

2) The succession of the equations 
is further enhanced by an arrangement 























cients) nearest equation number one. 
The coefficients below the diagonal in 
each succeeding equation thus become 
progressively smaller, relative to their 
respective diagonal coefficients. 

3) It is advantageous to apply # 
similar procedure to the coefficients 
above the diagonal if a choice still 
exists. 

An advantage of the short method 
is that the reduction step can be 
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complished by successively substitut- 
ing the original equation coefficients 
for each unknown in the reduced equa- 
tions. 

Calculating time for reducing a set 
of equations often can be spread over 
several kinds of problems as well as 
over several evaluations of one kind 
of problem as may be seen from Table 
4, For these reasons the time assessed 
to obtaining results is materially re- 
duced for a particular evaluation. 

The evaluation step of the short pro- 
cedure involves a few more manipula- 
tions than that of the long procedure 
or the inverse matrix method but the 


advantages more than outweigh this 
slight defect. 


Other Applications 


While the above discussion has been 
concerned with the application of a 
short method of calculation to infra- 
red spectrophotometry, the procedure 
has other applications where simul- 
taneous equations are involved such as 
in mass spectrometry. 
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$ announced that construction will begin immediately on a central petroleum research 


with completion date estimated as late 1949. Contract has been awarded to Knut- 


Voorhies, Walker, Foley, and Smith, designed the structure. Laboratories, offices, 


and complete research library facilities will be included in the brick, air-conditioned building of three stories plus base- 


ment and attic. There will be total floor space of 62,000 feet. The new b 
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cans iron as an engineering ma- 
terial has grown increasingly import- 
ant in the past decade because of its 
low cost and its many desirable prop- 
erties. Modern research, too, has 
greatly improved the quality of avail- 
able irons and made their wider use 
possible, 

Cast irons are alloys of iron which 
contain so much carbon that in the 
“as cast” condition they are not mal- 
leable at any temperature.’ ‘heir low 
melting temperature and marked flu- 
idity permit the use of simple melting 
and casting procedures, and make it 
possible to produce useful shapes eco- 
nomically. 


Six Elements in Iron 


Chemically, ordinary cast iron con- 
sists principally of six elements; ap- 
proximately 93 to 95 percent iron, 
plus carbon, silicon, manganese, phos- 
phorus and sulfur. These constituents 
may be present in the following ap- 
proximate amounts: carbon 1.75 to 
4.5 percent, silicon 0.5 to 3 percent, 
manganese 0.5 to 1 percent, phospho- 
rus 0.15 to 1 percent, and sulfur up- 
ward of 0.05 percent. Most irons con- 
tain about 2.5 to 3.5 percent carbon. 
Carbon may be present in cast iron 
uncombined as graphite, as combined 
carbon (Fe,C, cementite) ,? or as a mix- 
ture of the combined and uncombined 
forms. 

Cast irons may be classified into the 
following groups:* 

Pig Iron—the product of the blast 
furnace in which iron ore is reduced 
by means of carbon to the “pig” ma- 
terial; this is used for remelting into 
refined cast iron or steel. 

White lron—contains carbon almost 
entirely in the combined form and is 
produced by rapid cooling of con- 
trolled compositions; it is hard, brittle 
and difficult té machine. 

Malleable Iron — produced when 
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RESEARCH HAS IMPROVED QUALITY OF 
THIS IMPORTANT BUILDING MATERIAL 


white iron is specially annealed and 
then held at sub-critica]l temperatures. 
It consists of ferrite? and nodular tem- 
per carbon, and possesses properties 
comparable to low carbon steel. 

Gray l[ron—contains carbon princi- 
pally in the uncombined flake-like 
form, graphite. 

The addition of relatively small 
amounts of nickel plus chromium or 
of molybdenum greatly strengthens the 
resulting alloy cast iron. High per- 
centages of nickel and chromium pro- 
duce austenitic non-magnetic iron with 
increased corrosion resistance, The ad- 
dition of about 14 percent silicon to 
cast iron produces a silicon iron of 
exceptional corrosion resistance. 

One authority has termed cast iron 
“iron plus graphite.” The latter com- 
ponent is uncombined and undissolved 
in the metal and does not add any 
strength to it. In spite of this, the gray 
irons, because of low relative cost, find 
wide use where the properties of the 
metal suffice for service conditions. 


Strength of Tron 


Gray irons have strengths from 20.- 
000 to 60.000 psi., depending on com- 
position and cooling rate. Increasing 
carbon and silicon content and slower 
cooling favor the formation of graph- 
ite and consequently reduce the 
strength of the iron. These irons have 
high compressive and shear strengths 
and excellent wear resistance. The 
graphite content appears to act as a 
lubricant in machining. Shock resist- 
ance is low as judged by conventional 
impact tests; however, gray irons of 
higher strength have stood up well in 
many services under moderate shock 
loads. Cast irons have a very high 
capacity to absorb energy; this so- 
called “damping” property makes 
them valuable in moving parts where 
natural periods of vibration may cause 
extremely high stresses, 










With increasing use of cast iron, the 
need for welding this meta] occurs 


more often. One authority* divides 
such welding into three principal cate- 
gories: 1) salvage of defective casting 
in the foundry; 2) maintenance and 
repair; 3) fabrication welding. The 
first two of these have been employed 
for many years; the latter is a com- 
paratively new technique and not much 
information is yet available on the 
subject, 


Cast Iron Welding 


Cast iron may be welded by the gas 
or metallic are method. Preheating is 
very important, as it serves to reduce 
hardness in the weld deposit; to lessen 
hardness in the heat affected zone; and 
to reduce stresses. Preheat tempera- 
tures of 1000° F. are recommended 
for gas welding. Fluxes are necessary 
when using uncoated rods but flux- 
coated rods are available. 

For electric are welding, both fer. 
rous and non-ferrous coated electodes 
are on the market. The former results 
in extremely hard brittle deposits if 
preheat is not used. whereas the non- 
ferrous deposits are soft. However, in 
either case a brittle martensitic region 
is formed in the heat affected zone of 
the cast-iron base metal is no preheat 
is used. This introduces the danger of 
cracking, as well as extreme difficulty 
in machining. A pre-heat of 500° F. 
minimum is therefore commonly used. 
For heavy sections, higher preheats up 
to 1000° F. should be used. 


REFERENCES 

1“Cast Iron Offers Combination of c 
ties not Found in Other Materials,” N. © 
Meagley, Materials & Methods, Feb. 1948, PP 
83-86. 

2TEMPIL® “Basic Guide to Ferrous Metal 
lurgy.”’ 

3“Cast Iron,” H. Bornstein and J. 
ton, Metals Handbook, American So 


Proper- 


w. Bol- 
iety for 


Metals, 1939, pp. 617-640. TE 
4“Welding Techniques for Cast Iro! on 
Kihlgren, The Welding Journal, Ameri 


Welding Society, Jan. 1948, pp. 19-26 


Petroleum Refiner—V ol. 27, No. 9.1 









wi 


—/—|]T—] 


—/—/—] 


jI—J=—/=—J=—T—T=—T 





Figu 


(“Cy 
gine 









ron, the 


occurs 
divides 
al cate- 
casting 
ice and 
ig. The 
iployed 
a com: 
yt much 
on the 


the gas 
iting is 
reduce 
. lessen 
e; and 
mpera- 
nended 
ressary 
t flux: 


th fer- 
octodes 
results 
sits if 
e non- 
ver, in 
region 
one of 
yreheat 
ger of 
ficulty 
0° F. 
> used. 


ats up 


Proper- 
nN. G 
948, PI 
Metal- 


Vv. Bol- 
ety for 


‘TE 
nerican 


0. 9] 


USE OF ANTI-DETONANT INJECTION 
igh Compression Katio Engine 


R. I. POTTER 
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* discussion will deal with the 
use of anti-detonant injection in a cur- 
rent model, medium-priced car, and 
with the development and testing of a 
stock model engine which has been 
raised in compression ratio from 6.5 
to 9.0 to 1 in our laboratories. 

Based on work carried out over the 
past several years, the objective has 
been the fabrication of a complete 
test vehicle in the medium-priced, high 
production class which could be used 
to predict the performance of fuels 
and lubricants of interest to the petro- 
leum industry. 

At the close of World War II, the 
automobile industry was faced with 
the huge task of converting produc- 
tion from aircraft and ordnance equip- 
ment back to passenger cars and 
trucks. During the transition, few cars 
were produced. For some time previous 
to this the petroleum industry had been 
interested in the performance charac- 
teristics of several types of catalytically 
cracked gasolines. Catalytic cracking 
refinery installations for aviation fuel 
production during the war emphasized 
the problem. Of greatest interest was 
the performance of these gasolines in 
future engines. There had been. for 
some time, a need for a research tool 
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Figure 1—Air-Standard Efficiencies for Com- 


(“Cyling Pression Engines. 

am Action in Gas & Gasoline En- 
» Clerk, Sir Dugald; SAE Jour. Trans., 
June, 1921.) 


BECAUSE OF THE unprecedented demand for both gasoline and fuel oil 
in this country today, there is current consciousness of the fact that 
conservation of petroleum resources in some form or other is not only 
highly desirable, but mandatory. 


The conventional method for supplying gasoline to an automotive ve- 
hicle is one in which the octane number of the single fuel furnished is 
intended to satisfy the engine’s octane demands under any and all driving 
conditions. This method has the important advantage of simplicity, and 
insures rapid acceleration and reasonably knock-free performance. It will 
undoubtedly be used so long as low cost gasoline is readily available in 
sufficient quantities, but it is seriously wasteful in that the high octane 
value of the fuel is utilized only a small part of the driving time. 

A two-fuel system utilizing both a gasoline of -low octane value for 
cruising conditions and a gasoline of high octane value to be supplied 
automatically at peak engine loads offer a second solution to the problem 
and have been considerably investigated. 


A third solution, and the principal concern of this article which was 
presented at the 1948 summer meeting of the Society of Automotive 
Engineers, is the system which utilizes a gasoline of low octane value for 
supplying the basic cruising conditions fuel requirements with provision 
for the injection of an anti-detonant fluid as a means of satisfying high 
octane needs during peak load conditions. It is the author's conclusion 
that basic fuels of the four types of gasoline, that is, aromatic, naph- 
thenic, paraffinic, and olefinic, can be extended to essentially 100 octane 
number or higher by means of anti-detonant injection, the amount added 


being varied to suit the requirements of the specific fuel. 


in the form of a high compression. 
stock model motor vehicle. Sohio’s 
first experimental engine performed 
well, and gave so much promise of 
being the needed tool that a second 
engine was fabricated and installed in 
a modern vehicle. Some of the results 
obtained with a third engine, further 
modified and improved, which in the 
course of our experimentation was 
tested with anti-detonant injection are 
set forth here. 


History 


The dual subjects of high compres- 
sion engines and anti-detonant injec- 
tion have been known and used for 
many years. Sir Dugald Clerk, past 
president, Institution of Automobile 
Engineers, wrote in the Journal of the 
Society of Automotive Engineers, June, 
1921 :? 

a) “The air standard was first used 
to compare the thermal efficiencies of 
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internal combustion engines in a paper 
read by me in London in 1882.” 
b) “The air-standard efficiencies 
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ing, Charles F., G. M., 1947; * Profs. Unwin, 
Kennedy & Callendar, 1905.) 


{497} 125 
















































WATER TO ENGINE 


\ WS 
SS 


\ 


BALL VALVE 


<3. Figure 3—Section of 
‘ex Cylinder with Water- 
' Injection Rose. 
(“A New Method of 
Cooling Gas En- 
{ gines,’’ Prof. B. Hop- 
kinson, F. R. 8., The 
Inst. of Mech. Engrs., 




















Proc. Parts 3-4, 1913, 

Pub. by the Inst., St: 

James Park, Lon- 
don, 8S. W.) 














oo 


Figure 5 — Octane 

Utilization with a 

7.0-1 Compression 

Ratio 8-Cylinder 
1946 Car. 








corresponding to values of 0.50 to 0.01 
for 1/r with heat added at constant 
volume and expanded to the volume 
existing before compression are given 
in Table 2.” (Figure 1.) 

c) “The results obtained by divid- 
ing the indicated thermal] efficiency by 
the air-standard efficiency were 0.61 
for the engine with the 5.5-in. cylin- 
ders, 0.65 for the 9-in, and 0.69 for 
the 14-in.” 

Thinking that it would be of aca- 
demic interest to compare some of the 
earliest work with our present knowl- 
edge, we have taken the liberty of 
using correction factors found by Pro- 
fessors Unwin, Kennedy, and Callen- 
dar in 1905, applying them to Clerk’s 
original air-standard efficiencies and 
comparing the results with Mr. Ketter- 
ing’s published 1947 work “More Ef- 
ficient Utilization of Fuel” in which 
efficiencies of single cylinder engines 
are discussed.” (Figure 2.) 

As a result of this comparison it is 
interesting to note that this early work 
predicted indicated thermal efficien- 

















100 7— ry 
90 pt 
80 | FULL —_——- = | 








70 te ~~ 
S VACUUM | | 
60 t ; 


| 


























50f- Mx 

40 7 0 vacuues 4 
30 | t rll 
20H- iS°VACUUM | Pr 





lo} +—_+_ f= - 

4 ih Wa we alll 

20 30 40 50 60 £70 
CAR SPEED MPH. 


Figure 4—Octane Requirements 1946 8-Cylin- 
der Car 7.0 Compression Ratio. 
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cies to within approximately 4 per- 
cent of our present-day knowledge. 
It may be of further interest to know 
that this early work almost exactly 
matched indicated thermal efficiencies 
found on the CFR engines with varia- 
tion in compression ratio from 4 to 
6 to 1. 


Not a New Idea 


Likewise, the subject of anti-deto- 
nant injection has been known and 
practiced for many years. 

In his paper “Alcohol-Water Injec- 
tion,”* A. T. Colwell refers to work 
carried on by Professor Bertram Hop- 
kinson, F.R.S., Member of the Uni- 
versity of Cambridge, entitled “A New 
Method of Cooling Gas Engines,” pub- 
lished in Institution of Mechanical En- 
gineers, July 1913.‘ Hopkinson stated, 
“The idea of introducing water into 
internal combustion engines is not 
new.” In studying this article, it was 
found by the writer that not only was 
the charge cooled, and _preignition 
prevented by water injection, but in 
addition water was injected for cool- 
ing the cylinder walls. head and pis- 
tons, doing away entirely with the 
cylinder cooling jackets. (Figure 3.) 

Using a Crossley engine, 1114-inch 
diameter by 21-inch stroke, Hopkinson 
reported a 43 bhp. average for a 120- 
hour run, with mean effective pressures 
of 101 psi. Quoting Hopkinson again: 
“The reduction in maximum pressure, 
under these circumstances, by water 
injection is over 100 psi., and the ef- 
fect is very marked, the explosion be- 
coming almost inaudible.” 


In the middle 20’s it will be recalled 
that the Rumley oil pull] tractor was 
considered a standard farm power unit 
which used kerosine for fuel and car- 
ried water for controlling detonation. 
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Resembling a steam traction engine 
in appearance, the engine was cooled 
by oil, usually drained from the crank. 
case. This unit was proven to be a 
very dependable and long-life tractor. 
The writer knowns ,of one engine still 
running and operating a sawmill. The 
water injection was controlled man- 
vally in this engine. 

Thus it is evident that the concepts 
and use of high compression engines 
and anti-detonant injection are not 
new. Yet a re-examination of the most 
desirable qualities of each, may be 
beneficial in this period when engi- 
neers of the automotive and petroleum 
industries are definitely concerned 
with obtaining more economy of op- 
eration from automotive engines. 


The Need 


Because of today’s unprecedented 
demand for both gasoline and fuel oil, 
there is current consciousness that 
conservation of petroleum resources is 
not only highly desirable, but manda- 
tory. It has been recently predicted 
that our country will need to import 
1 million barrels of crude oil per day 
by 1955, chiefly from the Middle East, 
to meet future petroleum demands. 
These long supply lines are at once 
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Figure 7—Effect of Alcohol-Water Injection on 
Octane Requirements, Two Automobiles, Three 
Spark Settings. 


hazardous because of their vulnerabil- 
ity to adverse weather conditions, op- 
erational problems, and enemy action. 

While the U. S. is generally accepted 
as having the highest proven reserves 
of obtainable petroleum of any coun- 
try, many believe that it wil] be dif- 
ficult to maintain the present level of 
crude production for the next five 
years, 

The manufacture of synthetic fuel 
from Hydrocol plants, Fischer-Tropsch 
plants using coal, and shale refining 
producing fuel oil, are possibilities 
for helping to meet the petroleum re- 
quirements from raw materials within 
our own borders or control. These 
processes are usually more costly than 
present methods of refining crude oil. 

Another factor is that crude oil 
prices have been steadily increasing 
since 1939, and it is generally recog- 
nized that crude oil prices are reflected 
in the price of finished products, Our 
country at this very time is passing 
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Figure 8—Full Throttle Brake Horsepower. 


from a net exporter of petroleum prod- 
ucts to a net importer, which likely 
will tend to increase crude oil prices. 

Whether these factors, and many 
others, will steadily increase the cost 
of gasoline is a debatable question. 
Fuels derived from petroleum are 
likely to be in great demand and 
probably will become more costly 
during the immediate years to come; 
hence, a demand for more economical 
engines, possibly installed in lighter 
automobiles, may become the trend 
and soon. 

Concurrently with this development. 
the petroleum industry may be faced 
with making the largest volume of 
gasoline in its history which makes 
octane level a secondary consideration. 


Methods of Supplying Fuel 


The conventional method that has 
been used in supplying gasoline to an 
automotive vehicle is one in which the 
ectane number of the single fuel fur- 
nished was intended to satisfy the en- 
gine’s octane demand under any and 
all driving conditions. Simplicity of 
design is guaranteed with this method 
in that only one fuel pump, carbu- 
retor, and fuel tank are required per 
vehicle. Insurance of rapid accelera- 
tion and reasonably knock-free per- 
formance in the operation of the ve- 
hicle is guaranteed. 


So long as low cost gasoline is 
readily available in sufficient quanti- 
ties the single fuel method will un- 
dcubtedly be used. However. the in- 
creased cost of octane numbers in the 
higher ranges may have serious eco- 
nomic disadvantages in that a large 
portion of the time during normal en- 
gine operation. the high octane value of 
the fuel is not utilized and hence anti- 
knock quality is actually wasted. 

A second method of fueling a high 
octane gasoline burning engine is by 
utilizing two fuels—one of low octane 
to be used during cruising conditions, 
and the second of a high octane which 
is supplied automatically by the use 
of a dual fuel carburetor at the time 
of peak engine loads. This method 
was explained by W. M. Holaday in 
“The Efficient Production and Utiliza- 
tion of Motor Gasoline,” presented 
before the SAE in Detroit last Janu- 
ary. 

Holaday pointed out that this meth- 
od took advantage of the fact that the 
octane requirement of a 1946 model 
8-cylinder car during normal opera- 
tion—approximately 80 percent of the 
driving time—-would-easily be accom- 
modated by a gasoline of approxi- 
mately 40 octane number. (Figure 4.) 
The remaining 20 percent of the time 
a higher octane number gasoline, satis- 
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Figure 9—Brake Horsepower Percent Increase. 


fying full throttle demands for the 
vehicle over the speed range, would be 
required. (Figure 5.) Two curves 
which Holaday included in this paper 
have instigated so much discussion 
since his paper was presented, that 
they are given again for further study 
in this consideration of the two-fuel 
method as a possible means of han- 
dling high octane requirements of 
high compression cars. 

This two-fuel method of supplying 
gasoline to a high compression auto- 
motive vehicle holds considerable 
promise to the petroleum industry for 
more efficient utilization of low and 
high octane gasolines. However, since 
our laboratories have had no experi- 
ence with the dual fuel carburetor, we 
are not in a position to add additional 
information. 


Third Method Suggested 


A third method of supplying gaso- 
line to an engine of high compression 
ratio was suggested by A. T. Colwell, 
vice president of Thompson Products. 
in his paper “Alcohol-Water Injec- 
tion,”* presented before the SAE in 
January, 1945. Colwell showed that 
the power output of 70 octane gaso- 
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Brake Horsepower in a Production Engine with 
Increases in pression Ratio. 
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Figure 11—Full Throttle Torque. 


line plus alcohol-water injection actu- 
ally exceeded the performance of 80 
octane gasoline in an engine of 7.25 
to 1 compression ratio. A portion of 
this curve is presented in Figure 6. 

Since Colwell’s paper was prepared, 
it has become rather common knowl- 
edge to many engineers that it is pos- 
sible to handle adequately a normal 
engine of approximately 75 octane re- 
quirement with a base gasoline of 60 
octane plus anti-detonant injection to 
furnish the additional octane numbers 
required under high load conditions. 
Engines of this octane requirement 
have been found to cruise satisfactor- 
ily on the lower octane gasolines. 
About two years ago, we learned, un- 
der actual road test conditions, that 
approximately 10 octanes could be 
readily obtained by anti-detonant in- 
jection. (Figure 7.) This increase in 
octane number was obtained with a 
50-50 water-alcohol solution, intro- 
duced through an original model in- 
jection device then installed on a low- 
priced car. 

All three methods described—con- 
ventional, two-fuel, and anti-detonant 
injection with gasoline, seem adequate 
to supply suitable fuel for an engine 
with a high octane requirement. How- 
ever, here we will deal directly with 
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results of our work in anti-detonant 
injection as a means of satisfying high 
octane requirement engines. 


Development of Test Engine 


The initial project for high com- 
pressioning this 6-cylinder, stock 
model engine began by calculating 
combustion chamber volume required 
to produce an engine in the range of 
9 to 1 compression ratio. This volume 
was found to be about 73 cc’s, and 
was achieved by changing the piston 
design of the stock engine, Accord- 
ingly, pistons were fabricated and in- 
stalled, and the engine tested. It was 
found shortly that the advanced design 
connecting rods and bearings used in 
the L-4 engine test would give satis- 
factory engine life, and hence, were 
substituted for the conventional bab- 
bitted connecting rods, During subse- 
quent engine testing, it was found that 
the average valve life with the standard 
engine valves was extremely short 
when high octane, highly leaded gaso- 
lines were employed, and hence, a 
change to a stellite faced exhaust 
valve was needed. 

It was our definite objective to make 
only the changes absolutely required 
in achieving our results of fabricating 
a high octane requirement engine. 
Nevertheless, it was found that an im- 
proved type distributor, spark plugs. 
ignition coil, and carburetor would 
add considerably to the smooth func- 
tioning and performance of the engine 
when placed in the chassis. 

When the engine was on the dyna- 
mometer stand, it was tested at full 
load for best spark advance and air- 
fuel ratio over the speed range and 
was found to give approximately 88 
bph at about 3100 rpm. This horse- 
power output amounted to about 15 
percent increase over the standard en- 
gine tested. (Figure 8.) Further, the 
percent increase in brake horsepower 
at all speeds between this high com- 
pression engine and the standard pro- 
duction engine test is shown in Figure 
9. This curve shows a 5 percent in- 
crease in brake horsepower at 1000 
rpm, 9 percent at 2000 rpm, and 14 
percent at 3000 rpm, respectively. 

From the information published in 
the SAE Journal, 1944 (paper by A. 
T. Colwell)® through the courtesy of 
the Ethyl Corporation, a curve en- 
titled, “The Percent Increase in Full 
Throttle Brake Horsepower of a Pro- 
duction Engine with Increases in Com- 
pression Ratio,” was shown. (Figure 
10.) This curve is reproduced here- 
with and the increase in bhp shown 
by our experimental Sohio engine 
plotted thereon. Our results agree 
very closely with this previous work, 
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Figure 13—Brake Mean Effective Pressure Full 
Throttle. 






compensating, of course, for the small 
correction necessary to start both en. 
gines from 6.1 to 1 compression ratio, 

Thus it appears that this laboratory 
test engine is quite normal in its power 
response to compression ratio increase, 
and can be expected to give other test 
results comparable with possible fu- 
ture 9 to 1 compression ratio engines 
provided similar cylinder bore sizes 
are used, 

Torque curves shown in Figure 11 
show: the corrected foot pounds of 
torque for both the standard and high 
compression engine. There is an im- 
provement of about 20 pounds of 
torque at 1800 rpm with the high com- 
pression engine. The maximum torque 
curve shown here is obtained by use 
of high octane gasoline, and is slightly 
less than the torque obtained with a 
premium gasoline plus anti-detonant 
injection at the lower speeds, This 
phenomenon has been checked and re- 
checked and has a possible explana 
tion in a paper by Van Hartesveldt’ 
in which he refers to the “supercharg: 
ing effect” of anti-detonant injection 
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Figure 15—Brake Thermal Efficiency Full Load. 
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occasioned by a drop in the intake 
manifold temperature. 

This effect is noticeable in brake 
horsepower output in the speed range 
of 1000 to 2000 rpm and results in 
about 1 percent increase in brake 
horsepower, However, at the high end 
of the speed range, we have noticed 
that the maximum horsepower output 
at 3100 rpm is about 1.5 percent less 
when anti-detonant injection is used 
instead of a non-knocking gasoline. A 
possible explanation for this lies in the 
displacement of air by alcohol at the 
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Figure 17—Octane Requirements, 
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higher speeds where volumetric ef- 
ficiency falls off rapidly in this ex- 
perimental engine. 

Again referring to full throttle 
dynamometer tests, there is a decrease 
in brake specific fuel consumption, 
Figure 12, amounting to about 8 per- 
cent in favor of the high compression 
engine over the standard model. The 
high compression engine gives a mini- 
mum brake specific fuel consumption 
of 0.48 pounds per brake horsepower 
per hour versus 0.52 pounds with the 
standard. 

Figure 13 shows the increase in 
brake mean effective pressure for full 
throttle operation between the stand- 
ard engine and the high compression 
version, the standard engine showing 
about 106 bmep at 1500 rpm, and the 
high compression engine showing 121 
bmep at 1900 rpm. This compares 
quite favorably with the work reported 
by C. F. Kettering, “More Efficient 
Utilization of Fuels,”? in which he re- 
ports a maximum bmep of 130 pounds 
psi. at 1700 rpm with the 12.5 to 1 
compression ratio engine. It should be 
mentioned that our results were ob- 
tained on a cradle dynamometer lab- 
oratory engine test stand, without fan 
and generator. 

For purposes of general informa- 
tion, the compression pressures were 
taken on both the standard and the 
high compression engines, and the re- 
sults obtained are shown in Figure 14. 
The plotted lines here represent the 
average of the compression pressure 
for all 6 cylinders over the speed 
range. Maximum values range from 
155 pounds with the standard engine 
to 215 pounds with the high com- 
pression engine. 

The anti-detonant used in this work 
was a known commercial formula, 
and was composed of an 85-15 alcohol- 
water solution, containing 3 cc of 
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Figure 18—Octane Requirements and Incre- 
mental Improvement. 


tetraethyl Jead per gallon. This anti- 
detonant solution was held constant 
in composition throughout the course 
of the work hereafter described. 

In injecting an anti-detonant solu- 
tion into an engine, the addition can 
be made to the air-fuel mixture as 
supplied by a standard carburetor, or 
the gasoline flow may be reduced in 
proportion to the combustible sup- 
plied in the anti-detonant, The method 
used in our tests was the former and 
Figure 15 shows the brake thermal ef- 
ficiency of the high compression en- 
gine as run both with a non-knocking 
gasoline and with a premium grade 
fuel plus anti-detonant injection, It 
will be noted that the brake thermal 
efficiencies are approximately 25 per- 
cent for the standard engine; 27 per- 
cent for the high compression engine, 
and when anti-detonant injection is 
used (with premium gasoline in this 
case) the efficiency was found to be 
about 25.8 percent. 

In Figure 16, the air-fuel ratio is 
plotted over the speed range for the 
same three cases. The standard engine 





Figure 19—Current Model Automobile. 
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operated at full throttle with the high- 
est air-fuel ratio. The high compression 
engine with high octane gasoline was 
set at a slightly lower air-fuel ratio, 
and the anti-detonant injection slightly 
enriched this mixture because of the 
additional combustible content of the 
alcohol. 


Octane requirements were taken on 
the dynamometer under full throttle 
conditions for both the standard and 
high compression engines, and the re- 
sults shown in Figure 17 indicate the 
octane requirement speed relationship. 
The requirement of the high com- 
pression engine varies from a maxi- 
mum of iso-octane + 0.3 cc tetraethy! 
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Figure 21—Acceleration Time, Two-Passenger 
Load. 
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Figure 20— Engine 

Equipped with Anti- 

Detonant Injection 
Device. 


With the exceptions 
of Figure 10 (Ethyl 
Corporation), 4, 5 
(Socony - Vacuum) 
and 6 (“Alchol- 
Water Injection,” 
Colwell, Cummings & 
Anderson, Jan., 1945) 
all photographs and 
charts are courtesy 
of Sohio. 


lead at 1000 rpm to a minimum of 80 
octane at 3500 rpm. The standard en- 
gine, likewise, varies from 83 to 47 
octane over the same speed range. The 
results are expressed in terms of pri- 
mary reference fuels and were con- 
ducted on the dynamometer stand at 
a water temperature of 180° F.; hence, 
the requirement is slightly higher than 
that found later with the high com- 
pression engine on the road at a lower 
water temperature. 

An average increase in engine re- 
quirement of about 22 octanes was oc- 
casioned by this high compressioning, 
or about 9 octanes per single com- 
pression ratio increase. 
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Figure 22—Octane Requirements Standard 
Engine. 
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Figure 23—Octane Requirements High 
Compression Engine. 
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Figure 24—Manifold Vacuum Road Load. 


In Figure 18 is shown the full throt- 
tle dynamometer octane requirement 
of the high compression engine with 
and without anti-detonant injection. 
The octane requirement of the engine 
with a base fuel and anti-detonant i 
jection is only slightly higher than the 
requirement of the standard engine. 
Further the anti-detonant injection 
shows an incremental octane improve 
ment of approximately 20 octane num 
bers, as is noted in the lower portion 
of the figure. The anti-detonant flow 
to get these increments of anti-knock 
quality was a maximum of 31 percetl 
on gasoline. It is, therefore, possible 
to get large increases in octane pe 
formance above the octane ratings of 
present-day fuels by the use of anti 
detonant injection. This is significa! 
because these octane numbers at the 
higher levels, are not as easy to obtail 
as at the lower level of the scale, u* 
der present-day refining methods. 

After completing the engine te 
stand work, the engine was install 
in a current model automobile (Fig 
ure 19), and equipped with an ant 
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Figure 25—Knock Characteristics of Fuels 
High Compression Engine. 


detonant injection device (Figure 20). 
No changes were made in the chassis, 
the transmission, or the rear axle (Ra- 
tio 4.11). No effort was made to use 
reduced rear axle ratios to gain econ- 
omy instead of power. Level road ac- 
celeration time in seconds for both the 
standard and high compression ve- 
hicles is shown in Figure 21. Premium 
gasolines were used in both engines, 
the high compression engine using in 
addition anti-detonant injection to get 
knockless power. 


The performance characteristics of 
the high compression vehicle increase 
with speed, the increment between 50 
and 70 miles per hour showing the 
greatest increase, or about a 38 percent 
decrease in time required. The total 
decrease in time required to acceler- 
ate from 10 to 70 miles an hour was 
22 seconds for the car with the high 
compression engine versus 28 for the 
standard vehicle, or about a 22 per- 
cent decrease in accelerating time. 


The road octane requirements of the 
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Figure 26—Knock Characteristics of a Fuel High 
“mpression Engine—Typical Aromatic Fuel. 
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Figure 27—Knock Characteristics of a Fuel 
High Compression Engine. Typical Naphthenic 
Fuel. 


standard and high compression engines 
were of considerable interest in this 
development work, because of their 
bearing both upon full throttle ac- 
celeration and road load octane re- 
quirement. The part throttle octane re~ 
quirements of the standard vehicle 
were obtained on a chassis dynamom- 
eter over the speed range indicated, 
and are reported in Figure 22. It will 
be noted that under cruising condi- 
tions the vehicle can be operated up 
to about 55 miles per hour on zero 
octane reference fuel, and was easily 
operated under most road load powers 
with 50 octane number fuel. Similarity 
between this curve and Figure 4, from 
Holaday’s paper, would still further 
indicate that fuels of 80 octane num- 
ber would be unnecessary and actu- 
ally wasteful of octanes in this stand- 
ard engine for most of its normal 
operation. 

The high compression engine, on the 
other hand, Figure 23, required a 100 
octane fuel for peak road full throttle 
performance, It was able to operate on 
zero octane number gasoline up to 
35 miles an hour at road load. The 
part throttle octane requirements of 
this engine have purposely been set 
high to take advantage of premium 
gasoline anti-knock quality (about 85- 
90 road octane) and the resulting econ- 
omy of lean part throttle carburetor 
mixtures. Part throttle octane require- 
ment can be varied by varying the 
vacuum operated spark advance mech- 
anism, and hence can be made lower or 
higher as is desired. The fact that this 
vehicle shows less fuel consumption 
under road load than the standard en- 
gine is believed due, at least in part, 
to this principle, which makes it read- 
ily adaptable to the use of anti-de- 
tonant injection. 

Note that in Figure 24 manifold 
vacuums are consistently higher with 
the high compression vehicle than with 
the standard engine at comparable 
road load speeds, 
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Figure 28—Knock Characteristics of a Fuel High 
Compression Engine—Typical Paraffinic Fuel. 


Gasolines With Anti-Detonant 
Injection 

Since 1932 the Coordinating Re- 
search Council, through the original 
group—the Cooperative Fuel Research 
Committee—has been guiding the pe- 
troleum industry in the road anti-knock 
testing of motor fuels. The original 
method developed was the Uniontown 
Anti-Knock Procedure; and later on, 
in 1940, at the San Bernardino Road 
Tests, the Borderline Test Procedure 
for the determination of anti-knock 
qualities of fuels on the road was first 
utilized in a large scale test. Since the 
Borderline Procedure outlines a meth- 
od for obtaining road octane knock 
rating by varying spark advance, it 
has become an accepted method of 
determining spark advance for trace 
detonation with any type of fuel over 
the speed range in a given engine, 

Using the above procedure, fuels 
were tested in the high compression car 
with and without anti-detonant injec- 
tion to get the following information: 

1) The anti-knock qualities of pre- 
dominantly aromatic, naphthenic, par- 
affinic, and olefinic type fuels; 2) The 
amount of anti-detonant injection re- 
quired to satisfy the high compression 
engine when gasolines of the above 
types in the range of present premium 
octane numbers are used; 3) The re- 
sulting anti-knock characteristics of the 
combined fuel and anti-knock injec- 
tion. 

Figure 25 shows the knock charac- 
teristics of five gasolines of varying 
chemical types in the high compres- 
sion engine without anti-detonant in- 
jection. These gasolines are as fol- 
lows: 1) Diisobutylene; 2) Iso-octane; 
3) Catalytic polymer gasoline; 4) 90 
octane reference fuel; 5) Premium 
house brand gasoline. 

Further, gasolines of the varying 
chemica] types mentioned in 1) were 
run both with and without anti-deton- 


{503} 131 



















































































driving conditions. To obtain accurate 
VU . * . . 
z information trips have been made with 
= two cars running over the same terrain 
2 d making the ith al 
=z and making the same stops, with al- 
x ternating drivers with results to date 
= as follows: 
a. . . . 
4 Cross-country trips, including some 
” city driving and hilly terrain: 
me) 
WwW 
ma 
he High 
=) Stand- | Com- 
“5 ‘| | } ard pression 
500 1000 1500 2000 2500 3000  Peceataut inceasein Gar] | 
i iadhddns ch canal 13. 
ENGINE SPEED (RPM) Percent Anti-Detonant Solu- 0 
et tion to Gasoline Used... . 2.9% 
Figure 30—Knock Characteristics of a Fuel High Miles per Gallon, Anti-De- 
Compression Engine—Typical Premium Grade ,, , oo ee cctesoccccceny m7 
Gasoline. iles per Gallon of 
MD 0c ddoccciecsee 15.9 19.1 
$.fe : . 5 yo Increase in 20.1% 
ant injection. Figure 26 shows a highly Ay | PE 1% 
aromatic fuel of 87 road octane num- Solution to Gasoline Used 8.8% 
- ok Miles per Gallon, Anti- 
ber, both alone and with sufficient Detonant..........+.0.. 220 


anti-detonant injection to make a satis- 
factory non-knocking fuel for the high 
compression car. Figure 27 shows the 
same for a highly naphthenic fuel of 
82 road octane; Figure 28 shows simi- 
lar information for a paraffinic fuel; 
Figure 29 shows the same for an ole- 
finic type fuel of 97 road octane; and 
Figure 30, the same for a typical prem- 
ium grade gasoline. These fuels are 
tabulated in the accompanying “Fuel 
Identification Table.” 


The individual road octane numbers 
with and without injection are shown 
in the “Road Octane Number With 
and Without Injection” table. 


Comparison is needed of fue] con- 
sumption in the high and low com- 
pression vehicles under comparable 











The maximum injection (full throttle) of anti-detonant 
for the above operation was 25 nt of gasoline flow. The 
anti-detonant was injected below the carburetor throttle 
with a flange mounted device. 


Conclusions 
1) Three methods of supplying 


fuel for high octane engine perform- 
ance using carbureted engines are as 
follows: 1) Conventional single fuel; 
2) Use of two fuels of low and high 
octane number respectively; and 3) 
Use of regular gasoline plus anti-de- 
tonant injection. 

2) Development of a stock model 
high compression engine of 9 to 1 
compression ratio is practical by 
means of suitable engine changes. The 
resultant engine can be expected to 
give test results possibly indicative of 
future engines of similar ratios and/or 


Fuel Identification Table 






























































Percent 
Anti-Detonant 
Type Lab. Knock Pb Injection 
Gasoline Composition F-1 F-2 Content | (Full Throttle) 
50 Percent Toluene 
Aromatic......... 50 Percent of 50 Octane P.R.F. 87 77 0 11 
Naphthenic....... SE oo. os aadseeivece 83 78 0 28 
Paraftinic......... 90 Octane Reference Fuel... .. 90 90 0 1] 
| eee Cat. Polymer. Gasoline......., 96 80 0 22 
Premium irs SE Senin ss ddan piseco decade 89 79 2.2 25 
Road Octane Number With and Without Injection 
ENGINE REVOLUTIONS PER MINUTE 
Fuel Type Injection 750 1000 1500 2000 2500 3000 
Aromatic.......... Without..... 87.5 87.5 87.0 87.0 86.0 83.5 
Pe 99.5 98.5 96.5 95.5 94.0 - 92.0 
Naphthenic........ Without..... 81.0 82.5 81.0 81.0 83.0 83.0 
Pn <cnee a Iso. + 99.0 96.0 94.0 92.5 91.0 
Paraffinic.........| Without..... 90.0 90.0 90.0 90.0 90.0 90.0 
Wed csetcee 100.0 100.0 99.5 100.0 99.5 99.5 
. « uted bites Without..... 99.0 97.5 95.5 92.5 90.0 88.0 
WERE 225686. Iso.+.5 Iso.+.1 98.0 96.5 94.0 91.0 
Premium........../ Without..... 90.0 90.0 89.0 89.0 88.0 87.0 
With. 99.5 98.5 97.0 95.0 93.0 91.0 
Since most regular and premium gasolines today are composed of a combination of these four chemically classified fuels, 
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icone ware one hydrocarbon anti mant injection can be expected to add needed octane numbers to 
hydrocarbons found in the anti 
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k range of premium or regular gasolines. 
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Figure 29—Knock Characteristics of a Fuel 
Compression Engine—Typical Olefinic Fuel, 


octane requirements. 

3) In boosting the compression ra- 
tio of this stock model vehicle, marked 
increase in performance, together with 
some increase in economy, has been 
found. 

4) By means of anti-detonant injec- 
tion, it is possible to get considerable 
increase in octane performance of 
premium gasolines, raising these fuels 
of 85 to 90 road octane up to 100 
octane or better, during the periods of 
performance when these high octane 
requirements are needed. 

5) Anti-detonant injection, together 
with the use of premium gasolines in 
this high compression engine, makes 
available high octane gasoline for 
part throttle operation, which could 
tend, in part, to increase cruising fuel 
economy. 

6) Basic fuels of the four types of 
gasoline, that is aromatic, naphthenic, 





paraffinic, and olefinic, can be ex- 
tended to essentially 100 octane num- 
ber or higher by means of anti-de- 
tonant injection. The amount of anti- 
detonant added is dependent upon the 
base octane number and the chemical 
composition of the fuel. 
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A. FOOKSON 


Bureau of Standards 
Pair Writes Article 


Co-author of “Sulfur Compounds in 
Gasoline and Their Effects on Octane 
Number, Lead Susceptibility and En- 
gine Wear,” (starts on page 87) Abra- 
ham Fookson has been a chemist at 
the National Bureau of Standards since 
1990. Hydrocarbon chemistry is his 
special field of interest, At the bureau 
he arranges the synthesis and purifica- 
tion of aliphatic hydrocarbons in the 
gasoline range and their commercially 
unavailable intermediates. Results have 
obtained a number of hitherto unpre- 
pared compounds. 

A graduate of the College of the City 
of New York and now doing graduate 
work for his master degree at. George 
Washington University, Fookson divides 
his outside interests between chess, pho- 
tography and tinkering with automo- 
biles, He is a member of the American 
Chemical Society and Sigma Xi. 

Albert D. Bell, co-author of the arti- 
cle, since coming to the National Bureau 
of Standards in 1940, has assisted in re- 
search on the McKee four bearing fric- 
ion machine primarily to improve air- 
trait engine bearings, helped develop a 
NeW grease and water seal for marine 
railway cars (Navy), assisted in exten- 
‘ive tests of substitute fuels for internal 
combustion engines, conducted life and 
maintenance tests on small gasoline en- 
gines for the Quartermaster Corps and 
conducted tests for them on experi- 
Mental field gasoline dispensing units. 
“At present Bell is completing a test 
‘tttp for further investigation of the 
effects of sulfur in motor gasolines 
M engine wear. 

Before joining the staff of the Bureau 
ell was associated with the U. S. Coast 


A. D. BELL 


& Geodetic Survey and owned and op- 
erated an automobile agency at Aspers, 
2a. His special field of interest is in- 
ternal combustion engines. 

In his spare time Bell collects popu- 
lar and classical records, tinkers with 
automobiles and radios and takes an 
interest in photography. He is a mem- 
ber of the Society of Automotive En- 
gineers, Phi Gamma Delta and is a 
graduate of Gettysburg College. 


Work Combined With 
Home and Family 


Christopher A. Murray, author of 
“The Analytical Chemist and Corrosion 
Studies” Part II of which appears start- 
ing on page 111 of this issue of Perrro- 





CHRISTOPHER MURRAY 
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LEUM REFINER, has been busy these past 
few weeks getting séttled in a new 
home. His work, his home, his family 
of four children and weekend seashore 
picnics sharing time with his bowling 
games and the American Chemical So- 


ciety, explain why Murray was not 
presented on the author’s page last 
month, 


After his graduation from the Uni- 
versity of Wisconsin in 1935, Murray 
worked with thé household insecticide 
industry, being associated with Baldwin 
Laboratories, Inc. and- McLaughlin 
Gormel King and Company. With the 
latter company, he contributed research 
on the testing of insecticides by The 
Peet Grady Method. 

Employed as an analytical chemist 
by The Pure Oil Company in 1941, 
Murray now is a refinery chemist at 
the company’s Smiths Bluff Refinery, 
Nederland, Texas. His work is con- 
cerned with refinery corrosion . studies 
and similar problems. During the war, 
Murray, on a leave of absence from 
Pure, helped Neches Butane Products 
Company organize the analytical labora- 
tory and testing methods for butadiene 
manufacture in the synthetic rubber 
program. 

Anent the size of the Murray cut: We 
think just as much of him as we do the 
regular sized Potter, Fookson and Bell 
but the photographic print he sent was 
so small that the engraver, even after 
enlarging it to the maximum double size, 
came up with the one shown here. 


Sohio Author Likes 
Country Life Hobby 


Enjoying life in the country is the 
favorite hobby of Raymond I. Potter, 
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author of “Use of Anti Detonant In- 
jection in a High Compression Ratio 
Engine,” (starts on page 125). He re- 
models old houses, collects old guns 
and tinkers with tractors. 

Potter attended both Ohio Northern 
University and Case Institute of Tech- 
nology and graduated from the latter 
with a bachelor of science in mechanical 
engineering in 1933. Since his graduation 
he has been associated with The Stand- 
ard Oil Company (Ohio), Cleveland, as 
a sales engineer and then in the manu- 
facturing department. At present he is 
devoting his time to research and pro- 
duction development. During the war 
he assisted with full scale tests of fuel 
and lubricants with the Army Ordnance 
Department at Camps Seeley and Young 
in California and Camps Normoyle and 
Bullis in Texas. The work was sponsored 
by the Coordinating Research Council. 

Sharing in the country life of Potter 
are the following organizations: Ameri- 
can Ordnance Association, Society of 
Automotive Engineers, American 
Society of Lubrication Engineers, Motor 
Fuels Division of Cooperative Fuels Re- 
search Committee, C. L. R. Engine: Oil 
Division and Sigma Xi. 


Magnolia Co-Authors 
Contribute Article 


E. C. Daigle, co-author of “A Rapid 
Machine Method for Calculating Re- 
sults of Infrared Analysis of Gaseous 
Hydrocarbon Mixtures,” (starts on 
page 120) is chief chemist of Magnolia 
Petroleum Company. Before graduating 
from Louisiana State University, he was 
associated with the Southern Pacific 
Lines in office and laboratory work. 

Chairman of Boy Scout Troop 9 in 
Beaumont, Daigle also finds time to 
swim and enjoy music. He is councilor 
and secretary of the American Chemi- 


E. C. DAIGLE 





A. E. POTAS 








cal Society and a member of Alpha Chi 
Sigma. 

Co-author with Daigle is J. H. Lee. 
His principal interest is in analytical 
spectroscopy. He has been with Mag- 
nolia. since 1942, 

Musical activities are a specialty of 
Lee’s, for when he was getting his de- 
gree from the University of Florida, he 
was a member of the university’s glee 
club. Chess, photography and wocd 
carving also receive part of his time. 
When outdoors, Lee likes to fish, hunt 
and play tennis. 

He is a member of the American In- 
stitute of Physics. 










J. H. LEE 








S. C. EASTWOOD 


Socony-Vacuum Men 
Outline TPC Process 


S. C. Eastwood and A. .E. Potas, 
authors of “Thermofor Pyrolytic Crack- 
ing (starts on page 96) are members 
of. the Process Development division 
staff of the Socony-Vacuum Research 
and Development department at Pauls- 
boro, N. J. Both men have been asso- 
ciated with the development of the TCC 
(Thermofor Catalytic Cracking) and 
the TPC processes. 

Eastwood received a B. S. in chemi- 
cal engineering from Syracuse Univer- 
sity in 1937. After graduation, he worked 
for brief periods with Western Electric 
Company on wire coatings and with 
Ross and Rowe on chemical manufac- 
ture. For the past nine years he has 
been with Socony-Vacuum and has aé- 
vanced to the position of research asso- 
ciate. 

He is a member of the American 
Chemical Society and has photography 
and gardening as hobbies. His other 
interests include bridge, golf and bow! 
ing. 

Potas was graduated from Drexel 
Institute of Technology, Philadelphia 
in 1939 with a B. S. in chemical engr 
neering. His experience includes two 
and one-half years in pilot plant de 
velopment and production of lubricating 
oil inhibitors with the Gulf Oil Corp 
ration at Philadelphia. He has_ beet 
with Socony-Vacuum since 1942 and 
holds the position of senior engineer. 

His interests include photography, 
bridge; music and collecting stamps 
However, his chief concern at preset 
is whether his first offspring, which 8 
expected soon, will be a son or daugh- 
ter, 
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Your Visco Representative has some interesting 


figures on Visco performance that may be valuable 
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the follow. 02, Preducts Company is authorized to manufacture and sell Visco Oi! Treating com: nds for use in the breaki and resolving of oti emulsions, and to 
aad oo & United States patents: 1,860,562; 1,860,563; 1,912,330; 1,937,259; 2,060,639; 2,060,640; 2, 589; 2,214,788; ag see 2.296.189; 2.303.444 . 


to you... Ask him to show them to you — soon. 






VISCO PRODUCTS COMPANY 
INCORPORATED 


City National Bank Building 
a Houston 1, Texas 
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£733 licenses for such use, under 
8 pendi . ; 2,907,813; 2,318,034; 2,314,086; 2,221,066; 2.336.554. Re. 20,717 
seas "e. Any purchaser of Visco oil treating compounds is authorized to use the same in the treating, breaking and resolving of ol! emulsions in accordance with the above patents. The 
Patenied wy use is included in the purchase price. Visco Products Company ie authorised to and te willing to grant licenses on a royalty basis, to all companies, and to others desiring io p 

Above patent voJect matter, under any and ali of the above patents, permitting the user to purchase the ofl treat! 


ractice 

- ; ng compounds at will from any vendor, and to prepare the compounds fer wee under th 
68 or patents, at a rayalty charge of 20 cents ver Fallon Application for license should be made to Viece Products Company, Houston. Texas, ips Ws gan 
a . : 
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Refinery and Other Plant Construction 


which are missing in the current tabulation and 3) 


Companies whose projects are not listed or readers 
who know of unlisted projects are urged to: 1) send 
in data on units not shown herein; 2) furnish details 








report from time to time on progress of such work. 
Such cooperation will be very much appreciated. 















































Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
EAST 
EssoStandardOilCo.| Linden, N. J. Vac. pipe still I, oN cc eve ccesacs Under Constr. CED 8 ccc ce cuseveens 8.0.D. & Braun | Braun 
is Standard Oil 2. New oS rack, 41,000 bbis. Under Constr. ERED Bh cdweancocheases 8.0.D., Braun Braun 
. ersey t 
EssoStandard OilCo.| Bayonne, NJ. Dewaxing 7,500 bbls. ed a add Ist Qtr. 1949 | ..... Md Badger Badger 
Gulf Oil Corp Philadelphia, Pa. eee. «a a OS Under Constr. Oct., 1948 Gulf-Phillips Lummus Lummus 
orm (cire. 
Gulf Oil Corp Philadelphia, Pa. Topping o—. SY) ee eee eee Under Constr. | Sept..1949 | .............. Lummus Badger | Lummus 
acuum Unit 
Kendall Ref.Co . | Bradford, Pa. , 50 bbis. $15,000 Material on See ee ee Oe 
ower er 
The Pennzoil Co... | Rouseville, Pa. — i ite. nena Wade eeharedsehaace Contracted RR CSA eee Dravo Corp. Velen Tron Wks 
‘ an vo 
Sonen y-Vacuum Oi! | Paulsboro, N.J. Gots, Sg ES Bec? Pe ee Under Constr. | Mid 1949 Juik Badger B 
i.» Ane. ; t 
ooo vv acuum Paulsboro, NJ. Pospene Deas- | 5950 bbls. Under Constr. | Mid 1949 Juik Badger Badger 
" phalting 
sary acuum Paulsboro, N.J. | Furfural Refg. 4450 bbls Under Constr. Mid 1949 Texaco Badger Badger 
Boeony-Vacuum Paulsboro, NJ. | MEK Dewaxing | 2050 bbls. Under Constr. | Mid 1949 Texaco Badger Badger 
L. Sonneborn Sons, Petrolia, Pa. Enlarge Acid $400,000 Approved 1948-49 Chemical Morris Knowles 
Ine. Plant, Anti- Constr. Co. Co. 
Pollution 
Sun Oil Co. : ri  «" Pot, ee Under Constr. | 1948 Texaco Se Cerrar 
a. 
Sun Oj] Co... .... Marcus Hook Se eee Under Constr. 1948 Staff—Lindsay | W. W. Lindsay 
The Texas Co... Eagle Pt., New | Vac. still, Cat. | 40,000bbls. | .............. Contract let ete” PB enndiectsnmesd Kellogg, Texaco | Kellogg, Foster- 
Jersey Cracking er 
*The Texas Co. Westville, N.J. | New Refinery 40,000 bbls. Building July, 1949 Foster-Wheeler, | Foster-Wheeler, 
Jackson-More- | Kellogg 
land, Kellogg 
Tidewater Asso- Bayonne, NJ. Revampin Under Constr. Houdry Houdry Cat. Constr. 
ciated Oil Co. Houdry Fixed 
Bed Unit 
U.8.Dept. of Inte- | Bruceton, Pa. Fischer-Tropech | Sbbils. §&= | .............. ee eRe ee, Eee eee Blaw-Knox Co. Blaw-Knox Co. 
rior Pilot Plant 
(Coal-to-gaso- 
line synthesis) 
MID. 
CONTINENT 
Ashland Oil and Ashland, Ky. EMME cn ce batenkanes T ceeseacvcnn’s NS ee ee Houdry Cat. Constr. Cat. Constr. 
Refining Co. Kiln and 
actor 
Ashland Oi] & Refg. | Ashland, Ky. Revision & Mod-| ............. $500,000 Under Constr. Jan., 1949 Staff Staff 
Co. ernization of 
Refg. Units 
Bareco Oi) Co. Wichita Kans. L. P. G, 250 bbls. $100,000 Under Constr. ee ener eee Born Born 
*Bareco Oil Co. Barnadall, Okla. Propane Deas- | 600 bbls. RE, RE ASS ees Kellogg Sida Ventas (aa keen ses 
alt Unit, 
Berry Asphalt Co...| Stephens, Ark. Expand Asphalt | 2,000 bbls. $$ .............. Under Constr. <0 Sa ee Staff Staff 
t 
Berry Asphalt Co...| Waterloo, Ark. | Lube yng US OD ee Under Constr. ne ~ ll Wosseetans eae Process Eng. Process Eng 
poe As t 
‘acilities 7 
Cities Service Oil Chicago yay pies & | 1,500 bbis. $2.5 million Design Bees Po enere es Sumner-Sollitt | .............+ 
rease nt 
a“ cove Oil E. Chicago, Ill. | Modernize Plant) ............. $18 million Under Constr. Late ‘48 Kellogg Kellogg Kellogg 
ware) 
oo “WH Oil E. Chicago, Ill. | Laboratory | .............- $300,000 Under Constr. Sept., 48 Staff Sumner-Sollitt 
. (Delaware) 

Coooperative Refin- | Coffeyville, Dewaxing 2,200 bbls. $1.5 million Contracted 1949 Texaco Process Eng Process Eng. 
ery Association Kansas Le 
*Cooperative Refin-| Coffeyville, Revampcrude | 4,000bbls. =|... oo... eae, Building NS ne Perret. Pree ee C.R.A. Engin- 
ery Association Kans. Unit eering Div. 
Continental Oil Co. | Ponca City, Okla.) Repair , Revis- | 22,500 bbls. $944,000 Under Constr. | Jan., 1949 Houdry Cat. Constr. Cat Constr. 

ion to Cat 
Crackers 
*Continental Oil Co.| Ponea City, Okla.| Crude Topping | $30,000 bbls. tes Projected Mid 1950 ae — 
*Continental Oil Co.) Ponca City, Okla.| Modernize TCC | ......... $1 million Projected Mid 1950 , ede ss Se ae) wei 
Dewese Oil Co......| Weston, Ohio Lube filtering 250 bbls., $15,000 Under Constr. Aug., 1948 Pe.roco Staff Staff 
unit, Desalting | 800 bbls. 
Fen-Ter Refg. Co Wynnewood, Enlarge Asphalt | Under Constr. | July, 1948 Ref. ng. Ref. Eng 
Plant 8,000 bbis $250,000 
Fen-Ter Ref. Co Wynnewood, ion ’ : | , Under Constr. | July, 1948 | .............. Ref. Eng. Ref. Eng 
. ties t 
Ref. Co... Toledo, O. Top & Vac. Unit] 32,000 bbls. 3=3={ ....... 0.00... Under Constr. | Feb. 1949 | ............... Badger Badger 
Gulf Refg. Co... Toledo, 0. Cat. A RR. Under Constr. May, 1949 silat bepagedtel Kellogg Kellogg 
Gulf Refg. Co.. . Toledo, O. Poly Unit Sr © Bin vcnwsecuceae Under Constr. May. 1949 U.O.P. Kellogg Kellogg 
Gulf Refg. Co... Cincinnati Fluid Unit CS rs Under Constr. | June, 1949 | ............... Kellogg Kellogg 
Gulf Refg. Co... Cincinnati Polyform Plant Sa. Ipeyeecageters Under Constr. | June, 1949 U.O.P. Kellogg Kellogg 
bp mentagten Hooker, Okla. Cee one 100,000 mef $2 million Under Constr. | July.1, ‘48 SESE BaP Pritchard Pritchard 
very ‘ 
«& Panoma, Okla. | N yaremy 100,000 mef. $2 million Under Constr. | Aug., 1948 Pritchard Pritchard 
PG, nt 
Hiwan Oil Co. Magnolia, Ark. | Gasoline Plant | 10,000 mef CEE Ee Petro. Eng Petro. Eng. 
Indiana Farm Bu- | Mt. Vernon,Ind | Enlarge Topping) 7,000 bbls, =f 2... ] cece eee ee eee SS Re eer ean) po NG. Se Staff 
reau Co-op Asan. Unit ; 
Kanotex Refg. Co...) Arkansas City, | Cat Cracking 4,200 bbis. $500,000 Under Constr. Nov., 1948 Phillips Koch Eng Koch Eng. 
Lion Oil Co... ..... El Dorado, Ark. r= 570 tons $3.5 million er. FG OP OB kcdee ececcies. Chem. Const. Chem. Const. 
monia Unit 
*Lion Oil Co. El Dorado, Ark. | Protec give Coat- | 100 tons $250,000 Under Constr. Dec., 1948 Staff Staff Staff 
ing t 
M.F.A. Oil Co. Chanute, Kans. | Desulfurization | 1,000 bbls. $75,000 Ep oe Bb Jan., 1949 Phillips Koch Staff 
Magnolia Pet Grant = x Gasoline Plant | 100,000mef | ............... Design ee ee ey ee ee are Po er ake 
Magnolia Pet. Co...| Grady County, | Gasoline Plant | 30,000mef | ............... RAY Fact BR AEE tery ieee 
Mid-Continent Pet. Tulea, Okla. Vac still, Cat 13,500 bbis. $8.5 million Contract let Oct., 1948 Kellogg Kellogg Kellogg 
Co. Cracking 
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D: Estimated Probable 
COMPANY Plant Site Project Po. Cost Status Completion Licensor Engineering Contractor 
Midland ile Cushing, Okla. — Re- 1,400 bbis. laa a Under Constr. | May., 1949 U.0.P. ai Ref. Ref. Eng 
be Wh olesale orming , , * 
Midland C a Cushing, Okla. sgetany Sebuine 6,500 bbis. f Under Constr. | Sept., 1948 U.O.P. v.0P.. Ref. Ref. Eng. 
tive Wh e pacity . 
Ohio Oil Co........ Robinson, IIl. Vac Unit, Cat 27,500 bbls. $15 million Under Constr Late "48 U.O.P. Melee MoeKee, Pritch- 
Crack, Crude ard 
aw LP 
overy 
Old Dutch Ref. Co..| Muskegon, Mich.) LPG Recovery | 3,400 gallons | RES eee Bee te tke U.0.P Staff Staff 
Old Dutch Ref. Co..| Muskegon, Mich — Plant 800 bbls. Y Under Constr. Nov., 1948 U.0.P. Staff Staff 
evamp 
Qseeola Refining Reed City, Mich = Blending | 1,000 bbls. $25,000 Under Constr. ae Gee i So ee eta Staff Staff 
Co., Inc. plant 
Owens, a. *. —— a Propane} 6000 gals. $50,000 Design Cn, WO Bs aa es Staff Staff 
Owens Gas Dep’t olumn 
‘Petco Corp. Blue Taland, Ill. | Cat. Cracker 5,000 bbls. $400,000 Under Constr. Clark's 
Unit, = Re- 
covery System 
Petreleum Special- | Flat Rock, Mich.) Increasing distil | 6,000 bbls. $50,000 Under Constr. Pel 1008 2st «Cw tte. Staff Staff 
ties, Inc a ® 
plant facihties 
Phillips Pet. Co. ... 4 City, Cc epeuneng Di satebendon yd gach vanwneae Under Constr. Gt ee oP ne iS Staff Winn-Senter 
Cans. ‘ ant 
Phillips Pet. Co. ...| Ditto Lubricating Unit} 1,500 bbls. Under Constr. a . eee | ee Steed = Kellogg Kellogg 
Phillips Pet. Co. ...| Ditto Cat. Crack 24,000 bbls Under Constr. Se RR eee: Braun Brann 
Phillips Pet. Co... .| Ditto Cat. Poly 1,500 bbis Under Constr. Oect., 1949 Braun Braun 
Phillips Pet. Co. ...| Guymon, Okla. Absorption Plant} 173,000 mef \uthorized July, 1949 aes Cane Ce acls a ieee ’ ; 
*The Pure Oil Co...| Heath, Obio F.C.C. Unit 5,000 bbls. Completed ...sseee-| Kellogg Kellogg Kellogg 
‘The Pure Oil Co. Toledo, Ohio Special Naphthas} 2,000 bbls. Now starting No. 1, 1948 Ste et ee 
“ Island Refg. Rock Island, Ind.| Fluid Cat, Crk. | 10,000 bbls. $1,200,000 Contracted July, 1949 U.0.P. U.O.P. Staff 
Louis 3 Refining | Saginaw, Mich. | Storage Termina!| 100,000 bbls. Ee eee ye Ree yan Meager Bros., 
Co o Saginaw General Ameri- 
iver can 
*The Shallow Water _—y Water, | Reforming Unit | 1,250 bbls. $8,5000 Considering Fall, 1949 Rouk Gi Bs vcecasancdvenes 
Refining Co. Cans. 
Sinclair Refg. Co. E. Chicago, Ill. | Crude, Cat. 55,000 bbls. | ....°. Under Constr. Late, '48 Lummus, Braun,| Braun, Lummus 
Cracker, Poly | Sinclair 
pues & Lube | 
reating 
Skelly Oil Co.......| Eldorado, Kans. ey oo . 30,000 bbls. Announced Rating TORR ib cin cvccorhiccdel + cscmeseanta qs ee Ween eeennene 
Jnit, Cat. Cr } 
Skelly Oil Co... .. rr Co., Gasoline Plant % I . urges ccgcrcedeshl | vas yaie-aaiele- Salle saga dche sedans lll «deal au dara-aien ema Born 
Okla. | 
Socony-Vacuum Oil | E. St. Louis, Ill.) Crude Thermal ..| Under Constr. ne ere ee Bechtel Corp Betchel Corp. 
Co., Ine. rack. | 
Standard Oil Co., Whiting, Ind. Motor Oils Unit Under Constr. Pee, SOE = Senkds<teernedaneet eee Foster- Wheeler, 
(Indiana) | a Webster 
| ellogg 
Standard Oil Co., Lima, Ohio | Cat Cracking 16,000 bbls. | $11 million Under Constr. Late "49 U.0.P. McKee McKee 
(Ohio) | 
— Oil Co. Lima, Ohio -_ Distl., 15,000 bbls. $5 million \unounced Mid. 1950 Kellogg Kellogg Kellogg 
(Ohio) | Coke 
“Standard Oil Co., | Toledo, Ohio Sclvent Extrac- | 1800 bbls. Fin- Authorized Early 1950 Lummus 
Ohio) tion Dewaxing | ished Products 
| Unit 
‘Standard Oil Co. | Toledo, Ohio Vacuum Unit 9,000 bbls. Authorized Farly 1950 Lummus 
Ohio 
bony Oil Co. | Toledo, Ohio Propare Ree. 800 bbls. Authorized Early 1950 Kellogg 
hio phalting Unit 
Pec ind 0.4G.Co.| Ulysses, Kans. Gasoline Plant 0 A Sere eee Under Constr. Fall, 48 sbcnteessscee ssa Grae J & L Constr. 
un Oil Co........} Toledo, Ohio Cat. Crac 30,000 bbis. $16 million Under Constr. 1950 Houdry Houdry, Cat. Cat. Constr. 
| sag es a 
F | Jac., Poly. ong., Sta’ 
Sun Oil Co ; Toledo, Ohio Be TE gbdnssncaaes de $400,000 aisdecwessests=] ssgosegeeanse soll shuntanaeads Sun Oil Cat. Constr. 
The Texas Co..... . ~~ are = hey Cat | 20,000 bbis. A EN -~ — oe * Bihan aeebess Foster- Wheeler — , Foster- 
inois racking lear er 
The Texas Co......| W. Tulsa, Okla. Cees es. FO. 8 dacs cceacccstn Building pe Pes ea ee “Whee Fontes Kellogg , Foster- 
racking Wheeler er 
‘ee Associ- eens, T.C.C. Unit 4,500 bbls. Contracted en ee oie Process Eng. 
al il Co. cla. 
Tus iesios 0. S. Milwaukee, Got, Ves - 5,000 bbls. $1.3 million Lt ee DOE Yor SD ia ee Ref. Eng. 
_helg. Co. Wis. Refrm, Desulf. 
US. Bept. of In- | Louisiana, Mo. | Demonstration | 80 bbls. $4.4 million Contracted | ne ere ry ee Koppers Koppers 
terior —o 
ant 
Warren Pet. Corp. | Madill, Okla. = Plant Rees.) 2) wndsdecusteuens Projected ey Peer es re Hudson Hudson 
Enlargement 
Warren Pet. Corp. .| Maysville, Okla.| Gasoline Plant | 8,000bbls. | .............. Under Constr. Son 0 OR! Bo cs wenebcdes Dresser Dresser 
*Warren Pet. Corp. | Madill, Okla. Propane Unit 20,000 gal. re Contracted ” ) . Se PPR A ere etd. denen 
Wood River Oil & | Hartford, Ill. Cat Crackin 8,500 bbis. $1 million Under Constr. Late '48 Phillips Koch. Eng. Koch Eng 
Refg. Co, gasoil, Cracking 
SOUTHWEST 
Alamo Ref. Co. . Sweeny, Texas | LPG Fract. =|... .ccccccccces| sosccsncccceces Authorized PAR TOR b vccvbssdsccusc: L. ccaceassebelaeeeeeeeeee 
Alamo Refining Co... Sweeny, Texas SS ee arena $150,000 ee PO rer ee a. eke Phillips Mason 
; vision 
Amarillo Oil Co. Amarillo, Tex. Gas en gg Whee ..- BRigcicocnetsoscse ene Ee EEE ee, Fmt Blaw-Knox Co. 
Dehydration 
Mqtae Repub- Silsbee, Texas | Gasoline and | 56,000 me $3 million Under Constr. | Aug, 1948 = | 2.0.0... .00e. Gaso. Plant Gaso. Plant 
Arkla Oil Ge vena Rodessa, La adi Gone ressors| 60,000 mcf eee... Bh ee FT Pe ee ee eee ye Staff 
“Arkansas Fuel Oil | Panola, Tex. | Gasoline Plant | 100,000 mef Lee er Building i” nee RanenoENEnEN Deri r i yapgye 
*Barnedall Oil Co. Wes Fepetate Gasoline Plant | 20,000 mcf $800,000 Building og Mae Te eaeen: Dresser Dresser 
ield, La. 
am California Co. | Hico, La. Gascline Plant Bee Serre Under Constr. Mews: CB cckecivecest ec tie ee Hudson 
California Co. | Brookhaven, Cycling Plant 10,000 mef. Designing Sr NINN TE si oi cb ccecs ohh s odecteteeraes Hudson 
Miss. 
Calumet Refg.Co..| Princeton, La. | Modernization | 700bbl, = | ............06. Under Constr. | Karly'49 = | ........... Staff Staff 
of Lube Plant ie 
Carthage Corp... Field | Gasoline Piant | 100,000 mof $3.5 million Under Constr. | Jan.1,°49 =| ........... ‘ndson Hudson 
Oerthage Hydrocol, | Brownsville, Tex.| Hydrocol 87,000 mef $19 million Under Constr. Aug., 1949 ae Ine | McKee McKee 
N exaco 
The Chicago Corp..| Carthage, Tex. | Enlarge Gas. Pit.| 210,000 mef | $2 million Authorised doe oT aa, ne ee 
Oit-Con Corp... ... Lake Charles, La.| Lube t 6,000 bbis. $35 million Under Constr Mid 1949 —, Max B. | Max B. Miller — Max 
iller us, & 
Gite ServiceOilCo.| Pampa, Texas | Gasoline Plant | 18,000mef | ..........00e. Contracted a ERE RCE aleo Waleo 
Gasoline | Lisbon, La Gascline Plant | 125,000mef | ............... Enlarging BAER). -B ceccseusendnene Ne epee ye 
Continental Oil Co. Sonora, Texas | Gasoline Plant | 10,000 mef $2.5 million Contracted ES Pecan arr. Ref. Maint. Ref. Maint. 
Coden Pet. Corp. | Big Spring, Tex. | Fluid Cat. Plant | 6000 bbl. =| ............4. Being I Engi- Jan., 1950 voP UOP Ref. Eng. 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
























































































































COMPANY Plant Site Project Capacity Status’ i Licenser Engineering Contracter 
Gasoline Co..| Benevidas, Texas ion Plant} 10,500 mef. $100,000 Under Constr. | Late1948 = |... es eee eens Republic Ref.Co.| Staff e 
arwe! Gas Treat. Plant 903. Under Constr. | Jan.,1949 = |... cee eens Fluor Staff . 
EesoStandardOl Co.| Baton Rouge, La.| Light Ends Re- | 20,000mef = =«_ || ........ see Under Constr. | Last Qtr. 1948 | ............... 8.0.D., McKee | McKee 
covery 
Easo StandardOilCo.} Baton Rouge, La.| Polymer GR |B xeeapaveccedens Under Constr. | 3rd Qtr., 1948 | ............... §.0.D., McKee | McKee 
Esso StandardOilCo.} Baton Rouge, La.| Pipe Still 58,000 bbls, = [ft .. we eee eee Under Constr. | 3rd =- ae Borer 8.0.D., McKee | McKee 
Esso StandardOilCo.} Baton Rouge, La. = Pipe RE, t W évacasancctecnn Under Constr. | 3rd Qtr. 1948 | ........4..... raun 
Esso StandardOilCo.| Baton Rouge, La.| Ditto SOR, OP adn dda nsonedsas Under Constr. | Last Qtr., 1948 | ............... 8.0.D., McKee |McKee 
Esso StandardOuCo.| Baton Rouge, La.) Light Ends Re- | 11,000 bbls. = ={ ..........--4-- Under Constr. | ist Qtr.,1949 | ..............- raun un 
covery 
Ethyl Cup, eer Baton Rouge, La.| Mfg. Facilities | ............... $20 million ee Do. covinciccecdl 60cdd>s 0600S ese 460bbnsseudettenenenets cucu 
i Arabi, La. Skim —, 6,000 bbis. $250,000 Under Constr. | Sept. 15,1948 | ........-.s005- Am Am 
Gray-Wolfe Co..... Montgomery Co.| Gasoline t | 13,000 mef $2 million Under Constr. | Jan.1949 = | ... cece eee eee O. L. Olsen O. L. Olsen | 
il Corp...... Crane, T' Gasoline Plant | 40,000mef =—s_ |. . wc. ee ee ee ee eee Contracted DE. « hh scobeccvecsaund Braun —, W. D. 
Gulf Oil Corp...... Pt Arthur, Tex. | 3 Top & Vac. TRADE. Gs FE ivcccccssossess Under Constr. | Aug. 1948 = | «0... eee eeeeee Badger Badger 
nits - 
Gulf Oil Corp...... Pt. Arthur, Tex. | Cat. desulf. SI, 1D nacencsecogpese EE Pema e eer Lummus Lummus i 
Gulf Oi! Corp...... Pt. Arthur, Tex yh Poly. | 32,000 bbls. cire.| ............... Weer Comte, 7 Amt BOER. Fue cccccsincees Lummus Lummus i. 
Humble 0. & R.Co.,| Overton, Texas | Add Propane, [(/Gas [| oc eee eee sence: Under Constr. Ms Oe. Bane déccavtbaucs Fish Eng. Fish Eng. y 
(London Plant) | Absorption as, 
Refrigeration dy 
Humble 0. & R. Co.,| Overton, Texas | Add Propane, Capacity $2 million Under Constr. eee See eae Fish Eng. Fish Eng. , 
American Plant)| Absorption 
Humble 0. & R. Co., ird Hill, Texas - Propane, Unchanged Under Constr. FED > 1S cadetevcccguion Fish Eng. Fish Eng 
beorption— 
Refrigeration 
Humble 0. & R. Co.,| Katy, Texas - ae Pere $7 million Under Constr. i errr Stearns-Roger Stearns-Roger 
on 
Humble 0, & R. Co.. iw Field, Gas _e 18,000 mef $1,408,000 Under Constr. acne  Bwatcdedetachans Stearns-Roger Stearns-Roger 
exas n 
Humble 0. & R. Co.. oe Field, oe Injeciion 20,000 mef $1,336,000 Under Constr. | Jan.,1949 | .......2..-.00 Stearns-Roger Stearns-Roger 
exas nt 
Humble 0. & R. Co..| Conroe, Texas Add ~~ 30,000 mef $4,160,000 Under Constr. ee Peery See Stearns-Roger Stearns-Roger 
sion— 
tion 
Humble 0. & R. Co..| Bloomington, Gas Comp EE 2, “Pe Se one senee Authorized a Seer Fe ee eee 
Texas Plant a Ar 
Humble 0. & R. Co..| Opelousas, La. Appuaption 100,000 mof $2,800,000 Authorised a ND 8 adicsccqnncecidd seascncscseese dl Ssuesss<ccociss 
ant 
Humble 0. & R. Co.. — Field, no Absorp.| 18,000 mef $2,133,000 Authorized ee TEE. _ F vcacccancescass Fluor Fluer ens 
‘exas nt 
Humble Oil & Refg | Baytown, Texas | Pipe Stills 45,000 bbls. $5.8 million Authorized BeED: CR vnccecdovancaed Foster Wheeler | Foster Wheeler 
Humble Oil & Refg | Baytown, Texas | Lube Extraction | 7000 bbls. $5.3 million Authorized ree * S cccmaesuseceeea Kellogg Kellogg 
Hutex Oil & Ref. | Hardin, Texas | Crude & Produet 20,000 bbis. $75,000 Under Constr. | Sept.,1948 | ..............- 7, 
e Facili- 
ties, Control 
House 
*La Gloria .. ..| Palfurrias, Tex. | Casinghead Gas | 2,000mef ==, ... «eee ee ee Authorized ON ne eer reeee ita 
Magnolia Pet. Co...| Beaumont, Tex. | Lube Plant =|... ee ef eee e eee e ee eeees Under Constr. | Jan. 1, 1949 Texaco Lummus —_. 
ogg 
70,000 mef 
Magnolia Pet. Co...| Seeligson Field, | Gasoline and OS” Be Ferrero Under Constr. ee. «>. Brsavuseadtenk ins Hudson Hudson 
‘Texas Cycling ee mef ~ 
ja Pet. Co...| Mamou, La. Gasoline Plant 7,000 RR (PR Sen As oo Se, ee een Staff, Gaso. Plant} Gaso. Plant 
M Winnie, Texas ee SS ae $3 million ES PR UE See er NS) Tellepsen 
*NaturalGaso.Corp.| Hawkins, Tex. Enlarge Plant 0 EES AA err Under Constr. | Early 1949 | .............-- Gaso. Plant Gaso. Plant 
Paluxy Asphalt Co..| YasooCity, Miss.) Cracking Still 1500 bbls $125,000 Under Constr. | Sept.1948 = fs... 2 ce ceeens| ccccecccceseces 
Phillips Pet. Co.....| Andrews, Texas | Absorption Plant) 24,000 mcf. =| ....--- +--+ +s: Under Constr. gM: Beecepcosncancctel scachasbexcsondl eeorcccoseccess 
Phillips Pet. Co. ...| Alvin, Texas Absorption Plant} 120,000 mof =| ....-- es eee eee Authorised De TED PE hve dsccdeceseuch coesscaswsecessl cevcsiooceccess 
Phillips Pet. Co Dumas, Texas | Absorption Plant] 55,000 mcf =|... ee ee eee ee Under Comte. [Bat 200B | wn ccccccccccces] ccvescccesccccel coccencoccceees 
Phillips Pet. Co... .| Goldsmith, Tex. | Absorption Plant} $48,000 mcf = | .....-.--.++++- Under Constr. ERAN, - Pesigqocncesapaddl osbccsccecseceMeesweee cy couctes 
Plomo Co....... «.| Auga Dulce Field} Processing Plant | 30,000 mef $1 million eS i a Fe ee Pere 
Pure Oil Co........ Nederland, Texas “ = — nn. @ .scessccgvacebs Under Constr. March, 1949 Texaco Lummus Lummus 
y Con 
*The Pure Oil Co.. .| Nederland, Tex. | SOME, © oh dBc cosceccncts Completed 3) ae a ae Foster-Wheeler | Foster-Wheeler 
as. Distil. 
*The Pure Oil Co...| Nederland, Tex. Des halting, BOTT, = Bisdcsecdecccccec Under Constr. | Feb., 1949 J.V.LK Kellogg Kellogg 
en trac. 
*The Pure Oil Co...| Nederland, Tex. | MEK Deoiling | 200 bbls, S| « «eee eee ueeeee Under Constr. | Sept, 1949 Texaco Lummus Lummus 
*The Pure Oil Co.. .| Nederland, Tex. Ceneeuns, SE: -  Prénssteencesedes Under Constr. Pe  .Wvccaucdeascasee — erne E. | Stone-Webster 
endin, en 
*The Pure Oil Co...}| Nederland, Tex. | Grease Plant SE.” El ndaupiceneatpes Under Constr. | Mar.,1949 =| .... 2... ..0e- > Verne E. | Stone-Webster 
en 
Byatt O. Refg.. a City, BE Bis sndadinncdepscdblecgecscsstenans a CR U.O.P. Republic, U.0.P.| ......-...-+++ 
exas 
Shamrock Oi] & Sunray, Texas Increase Topping} 10,000 bbls. $300,000 Under Constr. Oct., 1948 U.O.P. Staff Staff 
Gas Co. ‘ aes 
acibties 
Sid on . -y Field, | Gasoline Plant | 107,000 mcf. | .....-..-..+6- Under Constr. wn eee.” . Bens: ccstvesweses J & L Constr. J & L Constr. 
exas 
Shell Chemical Corp} Houston, Texas ne cone det Peete had Seca dayasied Under Constr. | Oct..1948 = | ......--.eeeeee Kellogg Kellogg 
ol No. 
Shell Chemical Houston, Texas .~ DE oA adam nen napedbane bieeeevads Design a i ere Braun Braun 
4 nit 
Shell Oil Co........ Notrees, Texas | Gasoline Plant | 45,000 mef $5 million Under Constr. | Early’48 | ......-..-0000- Brown & Root | Brown & Root 
Bhell Oil Co... .... Houston, Texas | Lube Unit ie Seeaeans- Under Constr. | Sept. 19, 1948 Texaco Lummus — = 4 
: ogg, Fil 
Bhell Oil Co... .... DenverCity,Tex.| Gasoline Plant | 2,400 mef $1.6 million Under Constr. tee: > . Bsssecceavkcusee Fluor Fluor 
Shell Oil Co... .... Noreo, La. cv Me 4 cS Se eeeerteereer res Under Constr. | 1948 =| cs eee eneeeeeees Shell Shell 
1 t 
Sinclair Refg. Co Houston, Texas lo Still, Bar-| 30,000 bbls. =» ||... ... ee eee ee NS eee Fee ras ea ere * ) Fluor 
rel House, 
Grease Works 
Goatiehe Ce Oil Cope Christi, a ny Re- 5,000 bbis $800,000 Under Constr. | Aug."48 |& | ......-. etonsnd Process Eng Process Eng 
. Co. ‘exas ‘orming 
“Standard Oil Co. | Northern Cooke | Compres. Natu- | 2,500 mef $125,000 Building RS en Pare ee 
of Texas County, Tex. ral Gas. 
“Caster Oil Co. | El Paso, Tex. Gas oil Unit SE, -., . Bi sewbbesennedal Building SEE ek ee, Staff 
‘exas 
FE Foc cc coccccctened scvcsdcosedece’ Ree CE cceccinctctecacl ctncctsdgsanses 
Co., Opr. Texas 
Stanolind O & G Co., — Hock-| Gasoline Plant | 90,000 mcf =—=s [| «4... ee eee nes Under Constr. | Feb. 1949 = |... 2c eee ees 
Ope. ley 
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Arthur G. McKee & Company supply design, 


engineering and construction on projects for: 








ATMOSPHERIC CRUDE DISTILLATION 
Vacuum Crube DIstTILLATION 
ASPHALT MANUFACTURING 

CRUDE STABILIZATION 

THERMAL CRACKING 

THERMAL REFORMING 

CaTALyTIc CRACKING 

CATALYTIC POLYMERIZATION 
LusricaTING Ort REFINING 

Vapor RECOVERY 


TREATING OF GASOLINE AND 
OTHER PRODUCTS 


SYNTHETIC PETROLEUM PRopUCTS 
Gas ABSORPTION 

Power GENERATION 

BorLer PLANTS 


ALL OTHER REQUIRED FACILITIES 
FOR COMPLETE REFINERIES, 








































REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 









































































COMPANY Plant Site Project Capacity Cost Status Licensor Engineering Centracter ( 
Stanolind O & G Co. Tex.| Chemical Plant | 130,000 Ibe /yr. Contracted eT : . Sxckizteothcdaed Badger Badger 
Stanolind O & G Co.) Pettus, Texas Cycling Plant 166,000 mef. Oe SS Ree, res ee J & L Constr. J & L Constr. 
*Stanolind Ce igvetend Field, | Gasoline Plant | ........... Planned ee BSB |) PENI Se yy a * 
ex. 1 
*Stanolind O&G Co.) No.Cowden,Tex.| Gasoline Plant | 125,000 mef Designed i 3) See ase Stearns-Rogers | Stearns-Rogers 
Bun Oil Co......... ichland Parish,| Gasoline Plant | 70,000gal. = || ......---. +005 Under Constr. | Sept OB fice eek ccc ccc el cecencldescceuns Pet. Eng. 1 
Bun Oil Co........ Starr Co., Tex. | Gasoline Plant | 25,000 mef million Under Constr. Early 1949 Pet. Eng Pet. Eng. Pet. Eng. 
Oil Co.. Jameson Field, | L.P.G. Extrac- | 10,000 mef Part of $12 Contracted SB cu hieden cnc secUE bactrebateeawes ite! I 
Coke County, tion million 
The Parade Co..... _ County, ‘> Propane 18,000 mef $250,000 Contracted ee ee ee Hudson Hudson I 
exas 
The Texas Co Port Arthur, Lube “Ww ax MEE © anehisctgsivevat Under Constr. RS eT ee hove Staff, Foster- Foster- Wheeler I 
Texas Additions Wheeler 
The Texas Co......| Electra, Texas | Gasoline Plant | 2,000mef | ...........055. Projected Jan., 1949 Texaco re. i 
The Texas ..| Lafitte, La Ex Gaso- Cr Ee 0k, ao. cecesl Mabeburdl ynastel Saisiebeatateeil tte sc ehoctueden Hudson Hudson 
nt « 
Texoma Natural *| Stinnett, Texas | Additional Com- 150,000 mef. $2.5 million | Under Constr. OE RS eee be ee Midwestern Cop- 
Gas Co. pression struction Co. 
United Gas Co.....| Carthage, Tex.. | 2nd Gas Plant 100,000 mef $3.5 million Under Constr. SAC “Mic: dutecwncbete Hudson Hudson r 
U.S. Ind. Chemic- | Brownsville, I © dS eM gracckueeutyes Contracted 1949 Badger Badger r 
als Co. exas Plant r 
Waggoner Est. Ref..| Electra, Tex. Crack Unit Re- | ..... | $250,000 Under Constr. | Fall,1948 | .............. Ref. Eng Ref. Eng. 
| visions | | 4 
Warren Pet. Corp. . : Te LPG Extrac- 1,500 bbis | Under Constr. SS a ae Staff Staff 
‘exas tion | | | ® 
Warren Pet. Corp...| Gladewater, Tex.) LPG Extract. | ..........00.66] cece cece eee e ers Contract Let | March, 1949 ..| J. B. Gill Co. | J. B. Gill Co. 
Warren Pet. Corp..| Hawkins, Texas | Add Plant "SS ere Contract let i) 7 ewer Gaso. Plant Gaso. Plant 
Warren Pet. Corp Holliday, Tex. _—- . 2,500 bbis. | Under Constr. / > Fy eee Staff Staff 
0} rod. | | ' 
Warren Pet. Corp.. tee Corner,} Gasoline Plant | 5,000 mef Contract let | TURD. FP na ceciccccccoens | Walco Walco 
exas | | | @ 
*Warren Petroleum | Wichita Falls, Gasoline Plant | 30,000 gal. | Under Constr. | Early 1949 Walco Walco 
Co. Tex. (Madden | 
nt) q 
*Warren Pet. Co. Gladewater, Tex.| Propane Unit | 20,000 gal. Under Constr. | Early 1949 J. B. Gil Co. Staff 
by by, a Big Lake, Tex. | Gasoline Plant | 2,500 bbls. | $2.6 million paéece sconces] GEE BP sciees | Staff Fish Eng A 
carbon Uorp. ° | 
Witeo Hydro- Witeo, Texas | Carbon Black | .......... | Part of $3.5 | Completed .| Fish Eng. Fish Eng., Staf 4 
earbon Corp. million | | : 
ROCKY 
MOUNTAIN : 
The California Oil | Rangely, Colo. | Gasoline Plant | 20,000 mef | $3 million | Under Constr. | Nov. 15, 1948 ° | Hudson Hudson : 
Company 
The Carter Oil Co. .| Billings, Mont. | Crude Cat Crk | 30,000 bbls. $20 million | Under Constr. 3rd Qtr. 1949 | ..... | U.O.P., §.0.D., | Fluor ; 
| | Fluor 
Continental Oil Co.| Billings, Mont. | Complete Ref., 7,500 bbls. $8.5 million Under Constr. | 1949 U.O.P. | U.O.P.,J.&L. | J & L Constr b 
Cat. Crack | Constr. 
Continental Oil Co.| Denver, Colo. Crude, Cat Crk. 7,500 bbls. $4 million Under Constr. | Fall 1948 Bout % | Staff Lummus 0 
.0.P. | Lummus 
*Frontier Refining | Cheyenne, Wy. | Treating Unit | 5,000 bbls. $75,000 | Building Late 1948 U.O.P. U OP. Waleo-U.0.P. ¢ 
. 
*General Petroleum | South Sand Recycling Plant | 3,000 mef $300,000 | Approved Late 1948 Staff-Ind. Eng. | Ind. Eng. 
orp. Creek, Worland, | | } | “ 
y- 
Gulf Oil Corp......| Eunice, N.M. Gasoline Plant | 50 mef tel as a | Under Constr. | Middle 1949 ..| Hudson | Hudson « 
New Mexico Asphalt} Artesia, N.M. Crude Unit 7,500 bbls. $350,000 | Material | Feb., 1949 | | Geo. Armistead | Staff 
Rfg. Co. Ordered | “ 
Phillips Pet. Jo.....| Oil Center, N.M.| Absorption Plant! +48,000 mef ..| Under Constr. | Nov., 1948 | eee ; 
Salt e Refg. Co.| Salt Lake City | Crude Dist. Unit) 25,000 bbls. | $5 million Under Constr. | Nov., 1948 ‘ a eS Bechtel bs 
Skelly Oil Co. ..... Lea County Ex ing Gaso-| 60,000 gals. EE SEOUL JEN Began pa ae Di BR ORR J. E. Carlson 
N.M. line Plant | “ 
Socony-Vacuum.. Casper, Wyo. Tcc 6,900 bble. §§$(| ......... Under Constr. Jan. 1, 1949 rt Staff Cat. Constr. 
a > Bloomfield, N.M.| Gasoline Plant | 20,000 mef | $1 million Contracted June, 1949 Ref. Maint. Ref. Maint. “ 
Standard Oil (Ind.).| Casper, Wyo. | Cat. Crack. 8,000 bbis. Under Constr. | Early 1949 9 | 2.2.2.2... ees] ceeceeeeseeees Kelloge _ C 
Stanolind O & G Co.) Elk Basin, Wyo.| Gasoline Plant | 12,000mef | .............. nder Constr. April, 1949 Stone & Webster| Stone & Webster 
ve Bureau of ifle, Colo. Shale Oil Refy. | 3,000 bbls. $450,000 Under Constr. ED PEREIRA RS . Eng. Ref. Eng. Ce 
ines 
Utah O. Ref. Co....| Salt Lake City, | Propane De- 10,500 bbis. $2.5 million Contracted Early 1949 Kellogg Kellogg Ce 
Utah aay I 
Warren Pet. Corp. .| Monument, Gasoline Plant | 2,500bbls. | ............... Under Constr. Jan. 1, 1949 Warren Dresser Eng. Cr 
N.M. Enlargement 
*Weastern States Re-| North Salt Lake | New Refinery | 2,500 bbls. $350,000 Building Nov. 15, 1948 Cr 
ing Co. City, Utah 
WEST COAST Cr 
Barnedall Oil Co....| Newhall, Calif. | Gasoline Plant | 40,000 mef $1 million Under Constr. | Sept.,1948 | ..... Ref. Maint Ref. Maint. 
California Asphalt | Portland, Ore eee $150,000 Under Constr. RSG < Ee Neddusvcssteesde Suntegeeabunde Staff , 
General Pet. Corp..| Torrance, Calif. Vacuum Flash | 32,000 bbls $571,000 Contracted ae Oe Braun Braun (nm 
‘ower 
Hancock Chem. Co.| Watson, Calif. _ Sulfur} 50 tons $1 million paren hy PTE Sdscataciabieced Badger Badger In 
t ing com; 
The Paraffine Cos... Senecy ville Cal. | Add Asph. Unit | 1500. bbis. $150,000 Under Constr. Oct. 1948 $|....... L.A. Rosener | ..... im 
Robt. 8. Lytle, Opr.| Coalinga, Calif. | H2S Removal 33,000 mef $175,000 Projected 1 year Fluor Fluor Fluor In 
Chemical Corp} Martines, Calif..| Pet. Additives | 2.2.2... .......[ coke cece eee eeee Under Constr. | Sept..1948 | .............. Parsons 
Shell Chemical Corp! Pittsburg, Calif.. 492 Gomente 225% of prewar) .............. Under Constr. RU: Mi csen wivecnena Bechtel Corp. Bechtel Corp. ki 
Shell Chemical Cory) Pittsburg, Calif. | Add a Pree re Under Constr. _ RE, RAE epee Bechtel Corp. Bechtel Corp. . 
Sulfate t . 
“Shell Chemical Domingues, Cal.| Add Acetone * | ...............] .. 0000. Projected April, 1949 Braun Braun . 
Shell Oil Co... .... Ventura, Calif. | Gasoline Plant | 2.2.2.0...) cee ecece cece es S| err ans. ewan: Staff Ref. Maint. . 
Candee Oil Co, | Bakersfield, Crude Dist, Cat | 10,000 bbis. $7.5 million Announced Mid "49 Braun Braun Braun 
Standard Oil Co. of Bakersfield, Thermal, Crk., {9,000 bbl, foe eee cece ees EEE < . © ecsQedensddcees U.O.P. U.0.P. Braun Me 
Calif. if. Stabil., Na 
aaa f 
sebtnenetoncench AUD... 5 Gre... 2 Be... bh cco vnsksdaa¥secl Naeecestcecdgedh senvse«s Na 
f 
N 
f 
Pr 
1 
Pe 
Pet 
Fem Sok me 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
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Oleum, Calif. 
Oleum, Calif. 


Union Oil Co. of Oleum, Calif. 
California 

Union Oil Co. of Oleum, Calif. 
California ’ 

Union Oil Co. of Willmington, 
California Calif. 

Union Oil Co. of Willmington, 
California Calif. 


$4.2. million 
$1.7 million 


$1.2 million 


$2.9 million 
$2.5 million 
$200,000 


Engineering 
Contracted 

Engineering 
Engineering 


1949 


Estimated Prebable 
Cost Status Completion Licenser Engineering Coatracter 
Richmond, Calif.| TCC Clay Re- | 50 tons $250,000 Under Constr. | Sept., 1948 Max B. Miller | Max B. Miller ye = ig 
endahl, Ine. 






Ref. Maint. 






Hee meee we eeeee 








FOREIGN 
AL °. —_ Oe (iain ‘geiny*s 
Agwi Pet. Corp ‘awiey, Eng. 
Iranian Oil. Abadan, i 
o-Iranian Oil...| Abadan, Persian 
Gulf 


*Angio-Iranian Oil | Isle of Grain on 
Co., Ltd. the Thames and 
Medway Fstu- 


ary 
*Arabian American | Abgaiq, Saudi, 


Oil Co. Arabia 
*Arabian American | Abqaiq, Saudi, 
Oil Co. Arabia 
*Arabian American | Ras Tanura, 
il Co. Saudi, Arabia 
Asienda Generale Rome, Italy 
Italiana Petroli 
= Pet. Co.,. Bahrein Island 
Bataafsche Petro- Rotterdam- 
leum Maat- Pernis 
schappij 
British-American Montreal East, 
Oil Co., Ltd. P.Q. 
tish Pet. Chem., | Gangemouth, 
Ltd. Scotland 
Burmah Oil Co.....| Burma......... 
Burmah Oil Co..... Syriam, Burma. . 
Caltex Pet. Maat- | Rotterdam, 
echappij, N.V. Holland 
Caltex Maatachap | Rotterdam 
"Cie. de Raffinage | Berre, France 
Shell-Berre 
"Cie. Francaise de | Gonfreville, 
Raffinage France 
‘Cie. Francaise de | Gonfreville, 
Raffinage France 
"Cie. Industrielle Frontignan, 
des Pétroles France 


“Cie. Franciase de Provence, France 


finage 
"Cie. Franciase de Provence, France 
Raffinage 
"Cie. de Raffinage | Petit Couronne, 
Shell-Berre France 
Cpe } Ref., | Haifa, Palestine 
= idated Ref., Haifa 


Consolidated Ref. | Haifa, Palestine 


Creole Pet. Corp...| Amuay Bay, 
Venesuela 
Creole Pet. Corp...| Molata Field, 
Venezuela 
Creole Pet. Corp...| El Roble Field, 
; Venesuela 
arptinn Govern- | Egypt 
men 
Imperial Oil, Ltd...| Montreal, East, 
Canada 
Imperial Oil, Ltd...| Edmonton, 
a Canada 
I Oil, Ltd...| Ledue Field 


Mantau, Italy 





Central Refining 
Unit 


Crude Oil Stabil- 
izer 

Steam Power 
Plant & Auxili- 
aries 

Add Power Gen- 
erating Unit 

Add to Plant 


Cat Craking and 
Cat. Poly. 
Petro-chem 


Furfural Plant 
Thermafor Clay 
Revivificatio: 

Crude Plant 


SO2 Plant 

Capacity In- 
crease 

Lube Unit 


Capacity In- 
crease 
Capacity In- 
crease 
Distillation Unit 
Lube Oi] Unit 
Lube Unit 
Crude Plant 
General Facili- 
ties 
Lube Plant 
Cat Cracking 
Stabilization and 
Repressuring 
Plants 
Repressuring 
Crude Plant 


300,000 bbls. 
20,000 kw 


10,000 kw 
24,000 bbls. 


60,000 bbls 


13,300 bbls. 


1,000 bbis. 
66 tens 


20,000 bbls. 


1,800 bbls. 
47,000 bbis. 


2,500 bbls. 
20,000 bbls. 
13,500 bbls. 
20,000 bbis. 
2,500 bbls. 


33,000 bbls. 


6,000 bbis. 


$2 million 
$140 million 


$120 million 


$4,800,000 
$9,400,000 


$1,750,000 


$20 million 


$€00,000 
$150,000 


$18 million 
$600,000 


$22 million 


$8.7 million 


$1.5 million 


Under Constr. 
Under Constr. 
Contracted 
Planning. 


Constr. 
Constr. 


Constr. 
Projected 
Under Constr. 


Under Constr 
Planned 


Planned 
Design 


Projected 


Planned 
Planned 


Building 
Building 
Building 


Planned 
Planned 
Under Design 
WContracted 
Under Constr. 


Under Constr. 


Under Constr. 


July-Sept., 1949 
July-Sept., 1949 


July-Sept., 1949 























.| Staff and Fluor 
.| Staff and Fluor 


Texaco 
Max Miller, 
Socony-Vacuum 


.| Staff and Fluor 


Kellogg 
8 & W, Badger 


Badger 
Max Miller 
McKee 





Staff and Fluor 
Staff and Fluor 


Staff and Fluor 


Peete eee eens 


settee eeeeee 












| ee eee i x Contracted 5 ie cinta x asa aullicen ss ohana 

eColl-Frontenac | Montreal, East | Fluid Cat. & ee eee Under Constr. | Sept.,1948 =| ....-.. es eeeeee Kellogg 

Oil Co., Ltd Que., Canada | Cat. Poly. 
Mediterranean Ref. | Sidon, Lebanon | SOs Extraction Se Po ae, Contracted RE Ce RIr ae Salen. . --Tasneeptauee 

“4 nt 

Mediterranean Ref, | Trane-Arabian | Refinery =|... 0... cece e] ccccuceeeeueees el EEE SPE re orem eames: a eae 

Co, P. L. Mediter- 

ranean Term. 
Mene Grande... .. West Guara, Bpmemng boise ec Seeeef occ c secede cccced cocbecaecactccdd stecssesvcesdbs] Janno leh abe ae qi pu.e sss punnsin—n rn 
“ enesuela 

National Oil Re- | Liandarcy Crude & 20,000 bbis Satie: Bs cckswds ee neato Badger Badger 
yizeries, Ltd. Wales RRR etic ot $36 million ; 

ational \7 Re» dandarey, Lubes & Wax | 1,200 bbls. | Cutie OF us cicnccs.cdcus} sptesnteueuneel Badger Badger 
are 1e8, ' es 

National Oil Re- | Liandarcy, 802 Solvent 3,000 bbls. eS TaD Sra eeeeeen Bees Ser SD RE RANE PS + 
opiteties, Ltd. Wales Extraction 

tehelbronn 8. A. | Merkwiller, Capacity In- 1,550 bbls. ....| Authorized eee rarer eope Ye ier rdaep S| ALS 
ne France crease 

Carbon, Ltd... Partington, 5 yy owl DR. osc ce sb cncccnccdcccvonugiccdcd Gh pindestcveed deal oo0'h060yvgbeuaiil th > keg onsen 
u orm 
Petro Cheni., Ltd... BL. occccccccouc th ca csustesegus coal oadoacdtcuale ech <-ojuslei‘ncis wall imo onstuss ol iien ilteaaenslinnnnnnE En 
England 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 















































Daily Estimated 
COMPANY Plant Site Project Capacity Cost Status Licensor Engineering Contractor 
Petrélers Mexi- Ciudad Madero | Crude Unit 25,000 bbis. $2 million Under Constr. | Dec., 1948 None Staff Staff 
canos 
Petréleos Mexi- Posa Rica, Mex.| Gas Purification,| ............... $13 million Centracted | Res he ere McKee McKee 
cans Pressure Main- 
tenance, etc. . 
Petréleos Mexi- Salamanca, Mex.| Crude, Gasoil, | 30,000 bbis $12 million Contract let 1949 U.0.P. McKee McKee 
Porto Marghera Riy| Venton, fenty | Enlarging | .......0.0.0-.-] ccccceaceeeees- SSIES AN EELS FRE CORR. H. W. P. H. W. P. F 
jes de Ambes, France | Crude Plant 14,000 bbis $7.5 million Under Constr. Se Gee. Os duwadedesiscass U.0.P., McKee | McKee 
Pétrole de la 
*Raffineries Fran- | St. Nazaire, Consolidate SN oi Ee nn cig Xe bamn OCR kines tee vaccBill bed.ox 0s watalll tenses Sees Ver RAle Gils Oph enetvedneeNescenss+cecedl \ 
ises de Pétrole Refineries 
de |’ Atlantique 
*Raffineries de la | Notre Dame de | CapacityIn- | ............... Ee PERT Tay) Dm e IR pe WEN ee et ae ewe ee 
Vacuum Oil Co. Gravenchon, crease 
. ce 
Scottish Oils, Ltd.. .| G th, | Crude 25,000 bbls CHR! BT EE) ORS ae 7 
Scotland $28 million | i 
Scottish Oils, Ltd th, | Cat Crk. 5,000 bbis. | SS PAYER Pn Bepeeer con ee freee eee cn eg! Se eee sé 
Shell Chemical Corp.| Thornton, Eng. | Petrochem | ........ i a Ce id cua nt gE cntdgicecnbohentande totkagee Chul Miboknesecs ves b 
Shell Chemical Corp.) Shell Haven, it SS OIE. Yaa et, OT See ey BSE iT ey 7. <r RE . th 
Chemica! . eS a Fer en Eee Ts eee er eee yt ereeeerT ee ye 
Shell Oil Co. of Shellburn Ref., | Add Crude Dis- | 7500 bbls. $600,000 Under Constr. | Feb, 1949 | ............... Staff Staff nl 
British Columbia | Vancouver tillation ti 
1 Oil Co... ... 6n, I Ph on cteccl wats aceaccenats 0 AB Sere orreerr tree Lummus Lummus le 
(Venesuela) Venesuela 
Shell Oil Co... .. Heysham, Eng. | Remodel & Re- | 30,000 bbls. | ............ eh | es Deere yer ns: Si nerrer: ener ly 
design e th 
Plant $3 
*Société Generale L’ Avera LPG andGas | ........ a aa eee PVRS REE Ce SRE ee Fae 
des Huiles de France Stabilizing le 
Pétrole Units ol 
*Bociété Generale Btang de Berre, | HighOctaneGas-| ...............] oc. ccceeeeeee: Building Le oe ee ame Rarer. | 
des Huiles de France oline and LPG ct 
Pétrole Units T 
Bociété General des | Dunkirk, France | Crude Reform. | 26,000 bbls. | ............... NE SSX PCTS PEL et: See eee rre oe) ep de 
Huiles de Pétrole 
Société General Courchelettes, Lube & Wax SUMS «| E ccncwdecesese<s Under Constr. es ae CEE ts a ea: Se ee uf 
Huiles de Pétrole | France ar 
*Standard Oil Co. o | North Burnaby, | Asphalt Process- | 200 tons $500,000 RN. «OF ccdcocsadesenddl abeeep Parsons Staff en 
British Columbia,) B. C., Canada ing, Mixing, : 
Ltd ‘Ripping ‘a- pl 
cilities or 
*StandardFrancaises} Port Jerome, Capacity In- DE. 90 éeuccnneceooasé "rr: Peres eee Frente eer gt aaa tie 
des Pétroles France crease | 
*Standard Port Jerome Dewaxing Plant | 1,000bbls. | ............... NE on S Bina a etcb ue dadesicgeehieepubienestsneasthees Machennaeeseal w 
des Pétroles France si 
Port Jerome Deasphalting 2,000 bbls. | ..... EE SPOR OT er lee Renee eke | ks eee 
France Plant uy 
Stora Kopparberg | Sweden Ce She Piddctns saiceced vincasenpksGue al, sc cGctisntnote vel, «0d constenaperd Ovens egdecceeces Lummus Lummus 
Cracking 
Trent Oil Prod. North Shields, | Crude Plant 11,500 bbis OS Go GU malo | Pimp aeeee Fonsi nc ccc cess ad ceccvccccccsccth coseccsdcoccccel pecceesscsesses T 
Vege 7 Co., Fuse Crus, | Refinery PL +: Bi canetconeteeaes Et ee ere, fees ey eo 
Yacimientos Petro- | La Plata Argen- | Crude Topping, | 50,000 bbis $2.8 million Under Constr. Se "BE eacdiconchasses Houdry Process | Cat. Constr. { 
lif Fisea!es tina Gaso Treating Cat. Constr. 
YPF RBolivia.......| Sucre, Bolivia Crude Plant EE 20S Wn cafes. desl nating aahanewes Se AP iid er Foster-Wheeler | Foster-Wheeler 
YPF Bolivia... Cochabamba, | Topping &Re- | 6,000bbl. | |........00000) IIE REPS seta seo» Foster-Wheeler | Foster-Wheeler 1 
Bolivia forming Units 
YPF Brasil........ Santos, Brazil Complete Refg. | 20,000 bbis $30 million I OF siccccddcavisonk Such onciqececesi geinacasenubes a miieretian ar 
ut 
* First appearance in tabulation. t Added capacity. es 
‘ Te 
NOTE—Ampco—Ampoco Engineering Co. Badger—E. B. Badger and Sons. Barnes—W. M. Barnes & Co. Bechtel—Bechte: Bros., McCone Co. Bellows— W. 8. cr 
Bellows Co. Braun—C. F Braun Co. Cat. Constr.—Catalytic Construction Co. Chem. Constr.—Chemical Construction Cc. Clark’s—Clark’s Consrruction and Engi- : 
neering Co. § Dresser—Dreeser Engineering Corp. Fish Eng.—Fish Engineering Corp. Fluor—Fluor Corp, Gaso. Plant—Gasoline Plant Construction Co. General in 
American—General American Transportation Co. | Houdry—Houdry Corp. | Hudson—Hudson Engineering Corp. H. P. W.—Head Wrightson Processes, Ltd. | Hydro w 
Res.—Hydrocarbon Research, Inc. Ind. Eng.—Industrial Engineers, Inc. | J & L Constr.—Construction Division, Jones & Laughlin Supply Co. Kellogg—M. W. Kellogg co 
Co. Koch Eng.— Koch Engineering Co. Koppers—Koppers Co., Inc. Leonard—Leonard Construction Co. | Lummus—The Lummus Co. §Mason—Mason Brothers in 
Construction Co. McKee—Arthur G. McKee Co. §Mid-Continent—Mid-Continent Engineering Co. | Max Miller—Max B. Miller & Co. Parsons—Ralph M. Parsons br 
Co. Pet. Eng.— Petroleum Engineering Inc. Pritchard—J. F. Pritchard Co. Process Eng—Process Engineers, Inc. Ref. Eng.—Refinery Engineering Co. Ref. va 


Maint.— Refinery Maintenance Co., Inc. 
Texaco—Texaco Development Co. 


Texas Corp. and Socony-Vacuum Oil Co., Inc. 


1948 Refinery Expenditure 


Estimated at $500 Million 


The New York Oil Industry Infor- 


8.0.D.—Standard Oil Development Co. 
U.0.P.— Universal Oil Products Co. 


15 percent for transportation, 45 per- 
cent for production and 12 percent for 
expansion and improvement of market- 
ing facilities. 
capital outlay amounts to about $4 
















mation Committee last month stated 
that petroleum companies will spend 
about $500 million for refinery con- 
struction this year. In a survey made by 
the committee, it is indicated that most 
of the construction is underway in the 
Southwest, Midwest, Atlantic and Pa- 
cific coasts. The construction activity will 
add several hundred thousand barrels 
daily to refinery capacity. Last year, it 
said, 248,918 barrels daily in new capa- 
city were added, bringing the total to 
5,814,500 barrels daily. 

Surveying overall capital expendi- 
tures of the industry this year, the com- 
mittee estimated that it will use about 


billion. 
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Waleo— Walco Engineering. 


1947-48, 


Storage Project Finished 


Lakeside Refining Company has com- 
pleted its $50,000 storage project at 
Kalamazoo, Mich. The project increases 
the company’s storage capacity by 25,- 
000 barrels. Graver Tank and Manufac- 
turing Company, Inc., was the contrac- 
tor and Lakeside did its engineering. 

A second storage project by Lakeside 
will be completed late in 1948. It will 
have a 20,000 barrels capacity. Graver 
also has that contract. 


Stearns-Roger—Stearns-Roger Manufacturing Co. 
Wohfeld— Wohfeld Construction Co. 


the total 


Tellepsen—Tellepsen Construction Co. 


4 Equally owned by California 


La Gloria and Blucher Gas 
Processing Unit Planned 


Arrangements have been made by 


La Gloria Corporation, Corpus Christi 
Texas, with oil operators of La Gloria 
Field to process the casinghead gas 
from approximately 137 oil wells in the 
field. La Gloria also plans to process 
the gas from its own Blucher Field. 

La Gloria is building a 4800 horse 
power compressor plant and 15 miles of 
field gathering system which will pick 
up approximately 16 million cubic feet 
per day of casinghead gas now fi 

Construction on the project will start 
late this year or early in 1949 with com 
pletion of a considerable part of 
new facilities set for spring, 1949. 
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OPERATION HOW I) Il || YANN 





ow— 


HEN making 
connections to cas- 
ingheads, traps, gas 
separators, etc., it has 
been customary for 
the pipe fitter fore- 


man to requisition 
nipples of the an- 
ticipated size and 


lengths. But frequent- 
ly unforeseen condi- 
tions make it neces- 
sary to use odd 
length nipples, which 
obviously must be 
cut back in the shop. 
To overcome such 
delays and to speed 
up the availability of 
any type of pipe line 
connections within the range of certain 
pipe threading and pipple forming tcools, 
one company has supplied the connec- 
tion gang with a four-wheel trailer upon 
which a nipple threader is mounted. Any 
size pipe can be cut to desired length 
up to four inches in diameter, and power 


THE HOW OF 





\ Connection Service Trailer Speeds Jobs 





is supplied by an electric motor with a 
service cord that can be plugged into 
any plant outlet. Or the electric motor 
can be eliminated and a small gasoline 
engine substituted. Many long trips are 
thus saved by being able to cut odd size 
and length nipples on the job. 


Salt Water Saturation Tank 


To ELIMINATE the frequent prep- 
aration of the saturated brine solution 
utilized as a regenerating agent in proc- 
ess plant water treating systems, one 
refinery has installed a rectangular con- 
crete vat having several tons capacity. 

_ Several tons of rock salt are dumped 
in the center section of the vat. Make-up 
water added at one end of the vat per- 
colates through the salt bed. The result- 
ing effluent is a saturated solution of 
brine. The brine outlet in the floor of the 
vat is covered with a screen.and gravel 





filter to prevent foreign material and 
solid salt from entering the treating 
unit. 

A float-operated valve maintains a 
constant level in the vat and introduces 
additional make-up water when the brine 
is withdrawn. 

This installation relieves the operator 
of the necessity of preparing a saturated 
solution each time the treater is regener- 
ated. Actual regeneration requires only a 
small portion of the operator’s time; so 
he is free to perform other duties. 
















HOW TO— 


Measure Process 
Stream Temperatures 


3 et often it is necessary or at 
least desirable to measure the tempera- 
ture of a process stream when a thermo- 
well does not exist at the proper loca- 
tion. If a bleeder valve, pressure connec- 
tion, or some similar facility is present in 
the line, the temperature of the flowing 
material can be measured by means of 
a simple device. 

The accompanying drawing shows the 


3/8-ineh 











































h~-inch 
Reducer 


Bush as req'd 
for hook-up to line 


assembly of this useful gadget which can 
be constructed with little labor and few 
fittings. Some experimenting usually is 
required in opening the bleed-off valve 
to the proper position. The thermometer 
should be checked at several valve po- 
sitions tg assure a’‘minimum cooling ef- 
fect resulting from encore Finally, 
the device may be insulated if heat loss 
is a critical factor. 

(Contributed .by L. J. Ronayne, proc- 
ess engineer, Plains Plant, Phillips -Pe- 
troleum Company, Borger, Texas.) 
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CUT DOWN EXPLOSION LOSSES 
BY USING Glitsch LIGHT WEIGHT 
“TRUSS-TYPE” BUBBLE TRAYS AND CAPS 


Ingenious design of GLITSCH “Truss-Type” 

Bubble Trays provides excellent means of pre- 

venting destruction of the tray in event of an 

explosion by allowing deck plates to blow off Tray illustrated is 12’ diam. and made of 
of the supports, thereby equalizing the pressure > aa — Foe oll g i = 
on both sides of the tray. Peripheral tray clamps are removable with risers pulling up 
hold deck plates to tower ring. Frictional through the deck. 


washers secure plates to supporting members. 
These exclusive features hold explosions to a It's a fact that “off stream” time caused by am 


minimum loss. All parts are easily reclaimed, explosion can be cut so much by the use of 
and it is not necessary to carry a reserve stock GLITSCH fabricated, light weight “Truss - Type” 
because GLITSCH light weight trays and caps bubble trays and bubble caps that the entire cost 
can be straightened and reinstalled in a min- of the trays and caps may be offset by the lessened 
mum of time. “olf-stream” time. 





MANUFACTURED UNDER U. S. PATENT NO. 2.210.808: NO. 2.309.309: NO. 2.338.926: 
NO. 2,341,091 AND OTHER PATENTS PENDING 


Fritz W. Glitsch & Sons Dallas 1, Texas 


New YorK OFFICE: Fritz W. GLITSCH & SONS, INC., 11 West 42ND ST. 
HOUSTON OFFICE: K. E. LUGER Co... 3618 WASHINGTON AVE. 
TULSA OFFICE: W. C. Mvers & Co., 10 East 4TH STREET BLDG. 
CHICAGO OFFICE: FRITZ W. GLITSCH & SONS, INC., 134 SOUTH LASALLE St. 
PITTSBURGH OFFICE: D. D. FostER Co., PEOPLES GAs Co. BLDG. 
Los ANGELES OFFICE: S. G. HIGGINBOTHAM & Co., 403 West 8TH ST. 


“TRUSS-TYPE” BUBBLE TRAYS @ BUBBLE CAPS @ TOWER INTERNALS 
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HOw TO— 


Construct Steam Jet For Oil Transfer in Gasoline Plant 





STILL 
43 p.s.i.g. 


=| 


abet LIVE STEAM 











DEPHLEGMATOR 





40 p.s.i.g. 





HEAVY 
BOTTOMS 


GATE VALVE - |-1/2" 


WATER 














2"x 1-1/2" REDUCER 


1/2" JET LINE 


2x22" TEE 
1/2" VALVE 


























FIGURE 1 


Improve Safety of 
\gproach Ramps 


, = )ACH ramps to walkways over 
ground level piping provided during con- 
struction or major maintenance periods 
to facilitate accessibility are a potential 
safety hazard unless steps are taken to 
prevent slipping by workmen using the 
ramps to carry tools or heavy equipment. 

Expanded metal lathing has been 
found to be a suitable covering for this 
purpose and has proved successful in 
diminating this hazard. The lathing is 
stretched to remove wrinkles and secure- 
ly stapled to the ramp. The lathing pro- 
vides a secure footing at all times and is 
largely self-cleaning as dirt and dried 
mud will sift through. Mud and dirt that 
eventually accumulates upon the ramp 
can be easily hosed off and the ramp 
ued immediately thereafter without 
danger of slipping. 


Expanded metal lathing, ‘used as a covering of 

rp h ramps to walkways over ground-level 

piping, is shown in the above photograph. 
ety is greatly enhanced thereby. 


ep of construction for a 


steam jet pump and its application in 
transferring bottoms from a dephlegma- 
tor to a still in a small gasoline plant 
are shown in the sketches, Figure 1 and 
Figure 2. The dephlegmator is operated 
at 40 psig. and the still at about 43 psig. 

The movement of fluid with a jet 
pump is perhaps the least efficient of 
pumping methods on the basis of en- 
ergy input to work performed. Also, a 
well designed apparatus has far superior 


FIGURE 2 


efficiency to one assembled from stand- 
ard pipe fittings, 

In the case shown here, however, 
steam consumption is not a factor, since 
process steam is required in the still in 
considerable excess over the amount 
used by the jet pump. The arrangement 
thus is an ideal solution to this specific 
problem. Its simplicity is an advantage, 
and no maintenance has been required 
in three years of use. 








Ammonia Cylinder Rack makes for efficiency 


HOW TO— 


Facilitate Handling 
Of Ammonia Cylinders 


Bias: refineries utilize injection of 
ammonia into process vapor streams to 
control corrosion in fractionating and 
cooling equipment. In many instances 
the ammonia cylinders are stored in a 
haphazard manner adjacent to the injec- 
tion manifold with little consideration 
being given to maintenance convenience. 

To facilitate the handling and storing 
of ammonia cylinders, one company con- 
structed a rack, big enough for several 
cylinders, fabricated of tubular material. 
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The manifold and rotometer installation 
used to regulate the quantity of ammonia 
injected were mounted at the center of the 
rack. Empty cylinders were stored on one 
side and full cylinders on the other. By 
using this system a constant inventory of 
the quantity of ammonia on hand is im- 
mediately available. 

A transite covered frame is used to 
shield from the heat of the sun the cyl- 
inder currently in use. During warm 
months the sun’s heat is sufficient to 
increase materially the pressure on the 
ammonia in the cylinder. Such an in- 
crease in pressure makes it difficult to 
control accurately a uniform rate of am- 
monia injection into the vapor stream.) 

One end of the frame covering the 
ammonia cylinder is hinged to the rack 
and is counter-balanced allowing the 
shield to be tilted for maintenance upon 
the manifold and cylinder changing. 
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= oil supply situation has seen 
great improvement but the industry must 
not relax in doing everything possible 
to increase supplies, the Economics Ad- 
visory Committee of the Interstate Oil 
Compact Commission said in its report 
last month. Fuel conservation efforts 
should be continued in an intensive man- 
ner, the report suggested. 

“During the last three years there 
has been such a rapid expansion of pe- 
troleum consumption that the industry 
has been hard pressed to supply enough 
oil,” the report concluded. “Within the 
past six months remarkable success has 
been realized from the large postwar 
program of development and expansion. 
Although the supply situation is easier 
than it has been for many months, there 
exists such a slight margin of capacity 
above requirements that the industry 
should continue its efforts to increase 
supplies and consumers should strive 
for economy and efficient use of petro- 
leum products. 


Meeting the Demand 


“The committee’s study leads to the 
conclusion that the domestic demand 
averaging 6,400,000 barrels daily next 
winter can be met as follows: 

“1) Domestic production of 5.6 mil- 
lion barrels daily of crude oil and 415,- 
000 barrels daily of natural gas liquids. 


Demand Trend Continues 
Upward; Supply Improves 





“2) Net excess of imports over ex- 
ports of about 200,000 barrels daily for 
the six months period. 

“3) Seasonal withdrawals from previ- 
ously accumulated stock of 180,000 bar- 
rels daily.” 

As to demand, the group estimates 
that for the coming winter demand will 
show a 7 percent increase over last 
winter. This amounts to 450,000 barrels 
daily. 

Details of the Economics Advisory 
Committee report are shown in the ac- 
companying table. 

The Supply and Demand Committee 
of the Independent Petroleum Associa- 
tion of America made available for the 
Compact Commission its forecast of a 
9.9 percent gain in domestic demand for 
this winter. 

“Estimated oil supply and demand 
situation is in such close balance that 
unforeseen circumstances might possibly 
result in local, temporary or individual 
supply difficulties notwithstanding the 
fact that the over-all supply is adequate 
to meet this committee’s estimate of a 
9.9 increase in over-all demand for pe- 
troleum products during the coming 
winter season,” the IPAA report said in 
explanation. 

The committee, after checking Bureau 
of Mines reports and a study of trends, 


U. S. Petroleum Situation 
(THOUSAND BARRELS DAILY) 









































ACTUAL PROJECTION 
Year 1948 1948 1948 1948 Year 1949 
1947 |ist Otr.|2nd Otr./3rd Qtr.|4th Qtr.) 1949 | ist Otr 
Demand: 
Gasoline. ; vat 2,308 2,117 2,616 2,735 2,525 2,498 2,300 
Kerosine . , sin atels 301 444 234 230 410 329 475 
Distillate Fuel Oils... . . 899 1,313 834 760 1,220 1,032 1,480 
Residual! Fuel Oils. . 1,450 1,584 1,374 1,355 1,565 1,470 1,600 
Noon) » Weis 942 859 961 1,100 980 975 930 
Total Demand 5,900 6,317 6,019 6,180 6,700 6,304 6,785 
Domestic Demands................. 5,449 6,008 5,610 5,720 6,340 5,920 6,440 
DLS cahawcos see cidile ad : 451 309 409 460 360 384 345 
Required Supply (*) (To meet demand and stock changes; not a forecast of availability) 
] ! 
Natura! Gas Liquid thas ; 363 393 388 400 410 398 420 
Assumed Imports a tae th = 438 474 477 495 525 493 570 
Required U.S. Crude Oil. .... 5,085 5,347 5,511 5,555 5,600 5,503 5,600 
Total Required Supply 5,886 6,214 6,376 6,450 6,535 6,394 6,590 
Stock Changes: 
Four Major Products seukees ; 22 —128 +303 +328 —198 + 77 —270 
Cal. Heavy Crude...... ae: , + 12 + 12 — 2 — 2 a Me cpemen 
Refinable Crude Oil............ + 1 + 27 — 43 — 20 + 40 + 1 + 70 
Others. ...... ne -s — 14 + 85 — 36 — § + 7 + 5 
SE a. — 14 —103 +357 +270 —165 + 90 —195 
Closing Stocks (million barrels): ; 
Four Major Products............... 208.2 96.6 224.2 254.5 236.3 236.3 212.0 
Cal. Heavy...... SE PERS FP 5.7 6.8 7.9 7.7 7.5 7.5 7.5 
Refinable Crude Oil Ny PATE ASS 224.9 27.4 223.5 221.7 225.4 225.4 231.8 
EL 8s kbs ve bee's bdsnis 62.0 60.7 68.3 65.0 64.5 64.5 65.0 
Nt ated abs by dy cabs 500.8 491.5 523.9 548.9 533.7 533.7 216.3 
Crude Runs to Stills................ 5,075 5,372 5,614 5,640 5,690 5,579 5,690 


























(*)Required supply is provided by domestic production and imports. This report shows anticipated pro- 
duction of natural gas liquids and imports and shows the balance required as domestic crude oil production. 


‘ would require even more expansion jp 


thought that actual domestic consump. 
tion during the six months ending 
tember 1 will average about 5,660,009 
barrels daily. 

It called “outstanding” the oil indys. 
try’s performance during the current 
summer months but said that winter 





the industry’s operations to meet the 
peak demand brought on by heavy use 
of fuel oils. 


Continued Expansion Needed 

Required for the coming six months 
are: 1) U. S. crude production of 57 
million barrels daily, 2) 420,000 barrels 
daily natural gasoline, etc., and 3) 520, 
000 barrels daily of foreign imports. This 
total of 6,640,000 barrels new supply 
would require net stocks withdrawals of 
210,000 barrels daily to enable supply 
to balance the 6,850,000 barrel demand— 
8.8 percent more than the 1947-48 winter 
consumption. The committee said that 
exports are expected to be restricted to 
a rate somewhat below the previous 
winter while domestic demand is ex- 
pected to average 6,520,000 barrels daily 
or 9.9 percent higher than last year. 

The committee’s forecast shows a 
need to increase U. S. production during 
the coming winter by an average of 
about 150,000 barrels daily as compared 
with actual output in mid-summer of 
this year, the report pointed out, urging 
in the same section that sufficient ma- 
terials be made available to permit con- 
tinued expansion in domestic exploratory 
and development activity. 


Military Demand Is 4.12% 
Of Refinery Production 


U. S. military demand for the July- 
December period constitutes 4.12 per- 
cent of domestic oil refineries’ output 
on the basis of their operations in four 
weeks ending July 31, according to a 
recent report of the Armed Services 
Petroleum Purchasing Agency. The 
military had coverage of bulk cargo 
needs with the possible exception of 
something less than three cargoes of 
diesel oil. This is based upon the as- 
sumption that all offers under negotia- 
tion as of August 19 materialized. 


















































‘Freedom of Opportunity” 


Senator George W. Malone of Nevada 
told the Interstate Oil Compact Com- 
mission last month that it is impossible 
for the U. S. to run out of petroleum 
fuel any time in the foreseeable future 
if common sense federal policies relat- 
ing to production and development 0 
resources prevail in federal circles. He 
included not only oil in his references 
but also gas and synthetic fuels from 
oil shale and coal. Senator Malone 
sought guarantee of “freedom of oppor 
tunity so that if oil is, in fact, im the 
ground, we will assure its discovery. 



















Coal Experiments Planned 


In connection with experiments on the 
use of pulverized coal as a fuel for g 
turbine locomotives being conducted by 
Locomotive Development Committee 
Bituminous Coal Research, Inc., the 
Bureau of Mines has made available 4 
40,000-cubic-foot-pér-minute gas turbine 
If results of the $2.8 million res 
program are successful, coal may be pr 
served as the dominant railroad fuel. 
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How to lick corrosion if you 
pickle or plate metal... 


or 


“Karbate” Sectional Cascade Cooler 


R HEATING, cooling, pumping, and conveying 

the corrosive solutions used in pickling and plating 

metal, there’s no better equipment than that made of 

“Karbate” brand Impervious Graphite. This material is 

chemically inert, immune to thermal shock, easy to 

machine and install, light in weight yet strong; and 
has a very high heat-transfer rate. 

Operating experience has proved that “Karbate” 
equipment stands up in sulphuric, hydrochloric, and 
nitric-hydrofluoric pickling solutions... Parkerizing 
and Bonderizing bathis .. . nickel, copper, tin, and zinc 
.plating solutions . . . electro-polishing and Alumilite 
and Alzak processes, 

“National” carbon brick is now extensively used for 
lining tanks that handle corrosive solutions — particu- 
larly nitric-hydrofluoric. 

For more details on metal-cleaning systems of stand- 
ard “Karbate” brand Impervious Graphite units and 
“National” carbon brick, write to National Carbon 
Company, Inc., Dept. PR. 


These products sold in Canada by Canadian National Carbon Compazy Limited, Toronto 4 











The registered trade-marks ‘‘Karbate’ 
and “‘National’’ distinguish products of 


NATIONAL CARBON 
COMPANY, INC. 
Unit of Union Carbide 
and Carbon Corporation 
30 East 42nd St., New York 17, N.Y. 


Division Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


Carbon Brick for Tank Lining 
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New Levels 
for 


Peaerkeny operations were pushed 
to higher levels during July as the in- 
dustry continued its efforts to see the 
summer through without serious gaso- 
line shortages and to lay in ample fuel 
oil supplies for the winter. The possibil- 
ity that supplies would not meet these 
seasonal demands has been the cause of 
considerable concern and though pros- 
pects now seem to be much brighter, 
there still remain possibilities that: some 
areas will feel the pinch of temporaty 
shortages. 

A large part of the touring season is 
over and although the motoring public 
has been using about 10 percent more 
gasoline than it did last year, not too 
much difficulty has been experienced. 
some suppliers, particularly in the Mid- 
dle West, have found it necessary to at- 
locate their supplies in order to equitably 
distribute them. Over-all stocks of gaso- 
line present an impressive total and 
amount to more than 15 percent more 
than they did a year ago, but the key to 
balanced supply and demand is the dis- 
tribution of stocks, and not necessarily 
the grand total. 

The distribution problem has been 
somewhat improved since last year with 
the completion of new pipe lines and 
the addition of a number of tank ships. 
Not only have these helped the Nation’s 
gasoline users, but they will help this 
winter’s fuel oil consumers. The fuel oil 
problem is also one of distribution. At 
the peak of last winter where there were 
fuel oil shortages in the Middle West 
and on the East Coast, it was hard for 
those depending on oil to heat their 
homes to find much solace in the fact 
that there were about 70 million barrels 
of fuel oil stocks. 


Gasoline Stocks Improved 


However, the improved gasoline stocks 
position will help the industry toward 
meeting winter’s fuel oil needs. With 
these stocks at comparatively high levels 
the shifting of refinery yields in favor 
of fuel oil can be effected sooner than 
was possible last year. The big push for 
gasoline continued through September 
last year and as stocks at that time were 
considerably lower than they are now, 
refiners had to continue to concentrate 
on motor fuel production. Some refiners 
have already begun to bear down on fuel 
oil output. This, plus the fact that fuel 
oil stocks are in good position and 
mounting rapidly, greatly reduces the 

ssibility of serious winter shortages. 

owever, an extreme winter could still 
produce spot shortages of fuel oil. 

Refinery runs during July averaged 
5,685,000 barrels daily, a new all-time 
high and an increase of 464,000 barrels 
a day over runs a year ago. Crude oil 
production slumped slightly from the 
previous month, but still it amounted 
to a near record high of 5,460,000 bar- 
rels a day, which topped output of a 
year before by 323,000 barrels daily. 


Stocks of finished and unfinished gaso- 
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oping 








line totaled 99,116,000 barrels at the end 
of July, a drop of 5,029,000 barrels dur- 
ing the "month but 13,113,000 barrels 
more than was in storage a year ago. 

Addition of 10,140,000 barrels of dis- 
tillate fuel oil during July boosted stocks 
of these light domestic fuels to a total 
of 56,661,000 barrels, which was 10,217,- 
000 barrels over inventories a year be- 
fore. Stocks of heavier residual fuel oils 
gained 5,660,000 barrels to total 58,130,- 
000 barrels. A year ago they had totaled 
47,600,000 barrels, 10,530,000 barrels be- 
low the current amount. 


Sun Head Says Big Profits 
Are Needed for Expansion 


Current high level of oil profits are 
necessary to enable the industry to meet 
demands upon it and to assure adequate 
supplies of petroleum products at rea- 
sonable prices in the future, Robert G. 
Dunlop, president of Sun Oil Company 
said in a statement last month. 

Only a third of the “greatest dollar 
earnings in the history of the oil indus- 










try” was paid to stockholders, while 
two thirds were used for replacement 
and expansion of facilities, Dunlop said. 
Capital investments are running twice 
those of the war years, he declared, ex- 
plaining that high profits are the foun- 
dation of a needed $4 billion expansion 
program. 

Dunlop cautioned against imposition 
of government controls and said that 
increased taxation of corporate profits 
would hobble the industry’s efforts to 
meet public and military demands for 
petroleum products. 


Sinclair Moves to Harvey 
Research, Development Lab 


Research and development laboratories 

of Sinclair Refining Company at Harvey, 
I., are completed and research facilities 
at.the East Chicago refinery of Sinclair 
‘are being moved to the plant. 
_ In addition to the general laboratory 
building, there is an engine laboratory 
building, a lube treating-compounding- 
distillation building and a fuel applica- 
tion building. 


WAA Sells Equipment 


More than $4 million worth of gaso- 
line cracking and refining equipment was 
scheduled for conveyance through goy- 
ernment surplus sales the first half of 
September. Seven related parcels were 
included with offers closing September 
14 at the WAA Negotiated Sales Unit, 
40 Wall Street, New York. 


Bureau Report Shows Decrease in Number 
Of Refineries But Total Capacity Gains 


The capacities of all petroleum refin- 
eries and cracking plants in the United 
States as of January 1, 1948, has been 
listed in Information Circular; I. C. 7483, 
by F. S. Lott, chief, Petroleum Eco- 
nomics Branch of the Bureau of Mines, 
and released last month. The circular 
includes summary tables that bring up 
to date the long term series of yearly 
data last published in Information Cir- 
cular 7161 released in April, 1941. A 
new table lists the three principal types 
of cracking units installed to produce 
cracked gasoline. 


Total Now 390 


According to the circular, the number 
of refineries in the U. S. has decreased 
from 399 on January 1, 1947, to 390 on 
January 1, 1948. Crude oil charging ca- 
pacity, based on complete refining facili- 
ties, increased in 1947 from 5,569,482 
barrels to 6,034,252 barrels per day. 

The circular reported 38 shut-down re- 
fineries on January 1, 1948, unchanged 
from a year ago. The capacity of shut- 
down facilities decreased in the same 
period to the relatively low total of 
208,686 barrels daily from 233,083 bar- 
rels, which is due to growing pressure 
for more petroleum products. Also, the 
report stated that similar influences 
stimulated construction of new distilla- 
tion units and that crude oil capacit 
building from 162,000 barrels daily on 
January 1, 1947, to the record total of 
367,250 barrels on January 1, 1948. 

Daily average crude runs to stills of 
5,348,000 barrels in January, 1948, were 


88.6 percent of total crude oil charging 
capacity of the refining industry on Jan- 
uary 1, 1948. In 1941 the percentage 
was 75.7. 

Installed facilities to produce cracked 
gasoline increased from 1,514,622 barrels 
daily on January 1, 1947, to 1,624,158 on 
January 1, 1948. This increase, the crr- 
cular reperts, is due to gains in coastal 
areas and the Indiana-lIllinois district. 
On January 1, 1947, rated capacity ol 
additional cracking units reported under 
construction was 80,000 barrels daily, 
January 1, 1947. One year later this 
capacity had increased to 172,000 barrels 
per day. 


Data on Cracking 


The report includes data on retorm- 
ing, thermal, and catalytic cracking, and 
shows that in 1947 the total indicated 
capacity to produce reformed : gasoline 
decreased 3 percent, thermal capacity 
increased 4 percent, and catalytic ca 
pacity increased 19 percent. Of the total 
gain in capacity of cracked gasoline {a 
cilities, 75 percent was of the catalytic 
ty pe. ; 

One of the most interesting items Te 
ported in the circular was that the capac 
ity to produce gasoline by catalytic 
cracking processes averaged on January 
1, 1948, about 40 percent of total daily 
throughput capacity for catalytic charg: 
ing stocks. On this basis, production o 
catalytically cracked gasolne at rate 
capacity would require the processing 
of over 1,250,000 barrels of cracking 
stock daily. 
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Arsenical Admiralty Tube Bundle for C-1 
Naphtha Cooler to be used in a combina- 
tion cracking unit at an East Coast Refinery. 
This unit contains 963 tubes of 1” O.D. by 
.120” gage by 14’ 2” long, and is designed 
to handle 10,000 bbls. per day. 


% 
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ARSENICAL ADMIRALTY... 
for refinery heat transfer equipment 


INCE 1934, Anaconda Arsenical Admiralty 

Tubes have been gaining acceptance . . . and 
preference .. . for a wide variety of refinery heat 
exchanger equipment. 

Tubes of this alloy are effectively resistant, 
under normal conditions, to corrosion encoun- 
tered in crude and re-run stills, in cracking and 
polymerization plants producing oils, and in 
the manufacture of by-products. Its arsenic con- 
tent fortifies it against dezincification. 

Arsenical Admiralty is just one of 11 stand- 
ard and special alloys which The American 
Brass Company regularly furnishes in seamless 
tube form for heat exchanger applications. All 
such tubes are subjected to precision control 
through every step of manufacture. 

Equipment manufacturers are invited to 
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use the broad experience and metallurgical 
knowledge of our Technical Department in de- 
termining the most suitable alloys for their 
requirements. Publication B-2, providing com- 
prehensive information on Anaconda Tubes and 
Plates for Condensers and Heat Exchangers, 
will be mailed on request. sis: 








COPPER AND COPPER ALLOYS 


THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD. 
New Toronto, Ont. 
































THE \\ONTH IN THE INDUSTRY 





High Compression Engine 
Fuel Economy Predicted 


Large gains in the fuel economy of 
high compression engines, if high-octane 
gasoline can be made available at a 
reasonable cost to the consumer, was 
predicted by J. M. Campbell, D. F. 
Caris and L. L. Withrow, engineers at 
the research laboratories of General 
Motors Corporation, in a, paper read in 
August before a sectional meeting of 
the Society of Automotive Engineers. 

Tests of engines with compression 
ratios of 8-to-l1 and 10-to-1 showed 
gains of 10 percent to 25 percent in fuel 
economy when using octane ratings not 
much above those of some presently of- 
fered premium gasolines. Higher gains 
can be made with such engines at 
higher octane ratings. 

The engineers quoted an oil company 
official as saying that the petroleum in- 
dustry has the facilities to produce 
about 20 percent of its output of gaso- 
line in the 96 to 98 research octane 
rating range. 

Two alternate methods have been 
proposed. for accomplishing fuel saving 
in high compression engines. W. M. 
Holaday of Socony-Vacuum Oil Com- 
pany suggests a “dual-fuel” system 
whereby the carburetor of the engine 
would be supplied with both low and 
high octane gasoline with the latter to 
be used only when the throttle is open 
wide enough to require a high octane 
fuel. The second method is Thompson 
Products Company’s “Vitameter,” which 
would inject an “anti-knock” mixture of 
alcohol, water and tetra-ethyl lead from 
a supplementary fuel tank at throttle 
settings requiring a high-octane fuel 
mixture. The engineers suggested that 
“the practicability of these proposals 
and the public acceptance of fuel sys- 
tems of this kind in place of established 
fuel systems remain to be determined.” 

General Motors is expected to offer 
high compression engines first in one or 
more of the Oldsmobile and Cadillac 
models not later than next year. 


Texaco fo Close Its 
Plant Near Houston 


The Texas Company will close its 
refinery at Houston about October 1, 
but will maintain the plant as a crude 
oil terminal. Several tanker loads of 
‘foreign crude oil have been received at 
this plant during the current year. 

The company plans to pipe the crude 
normally moved to the Houston plant 
to its larger refineries. At Port Arthur, 
Texaco has a 135,000-barrel a day re- 
finery. The Houston plant has a daily 
capacity of 27,000 barrels. 


Stanolind’s Garden City 
Projects Discontinued 


Stanolind Oil and Gas Company has 
discontinued both its synthetic gasoline 
and chemicals plant at Garden City, 
Kan., due to present high construction 
costs which have more than doubled 
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the estimated capital investment. The 
plant site will be retained, but construc- 
tion and other contracts involving the 
project will be cancelled. Plans are be- 
ing formulated which will permit re- 
instatement of a similar program in 
three years. 

The chemicals plant at Brownsville, 
Texas, and the natural gasoline plant 
at Ulysses, Kan., will be completed. 


Even though Stanolind has stopped 
construction on its Garden City plant, 
Carthage Hydrocol, Inc. is proceeding 
with all possible speed to complete con- 
struction of its synthetic gasoline plant 
at Brownsville, Guy George Gabrielson, 
president, announced in New York. 





Meetings 


September 

13-17—Third Instrument Conference 
and Exhibit, Philadelphia, Con- 
vention Hall. 

13-17—Western Session, American 
Chemical Society, Portland, Ore. 

16-17—National Petroleum Assn., meet- 
ing, Atlantic City, Hotel Tray- 
more, 

16—API Lubrication Committee, At- 

lantic City, Hotel Traymore. 

20-22—-National Butane - Propane Asso- 
ciation, Chicago. 

27-28—Independent Petroleum Associa- 
tion of America, San Antonio, 
Plaza Hotel. 

October 

3- 6—American Society of Mechanical 
Engineers, Petroleum Division, 
Amarillo, Texas, Herring Hotel. 

4- 9—American Gas Association Con- 
vention, Atlantic City, Ambassa- 
dor and other hotels. 

8—California Natural Gasoline As- 

sociation, annual fall meeting, 
Los Angeles, Ambassador Hotel. 

11-13—National Lubricating Grease In- 
stitute, annual convention, Chi- 
cago, Edgewater Beach Hotel. 

12-16—National Chemical Exposition, 
Chicago, Coliseum, 

14-15—Indiana Independent Petroleum 
Association, Indianapolis Hotel 
Severin. 

14-15—Texas Mid-Continent Oil & Gas 
Association, Fort Worth. 

15-16—American Oil Chemists Society, 
New York. 

23-29—American Society for Metals an- 
nual convention, Philadelphia, 
Benjamin Franklin Hotel. 

25-28—Metals Institute Division AIME 
fall meeting, Philadelphia, Hotel 
Adelphia. 

25-29—American Welding Society an- 
nual convention, Philadelphia, 
Bellevue-Stratford Hotel. 

25-29—National Metal Congress and Ex- 
position (American Society for 
Metals), Philadelphia. 

26-28—Instrumentation Short Course, 
Texas A.&M. College, College 
Station. 


November 

4- 5—Society of Automotive Engineers, 
Fuels-Lubricants Division, Tulsa, 
Mayo Hotel. 

8- 9—API Lubrication Committee, 
Chicago, Stevens Hotel. 

8-11—American Petroleum Institute, 
annual meeting, Chicago, Stev- 
ens Hotel. 

18-19—American Gas Association an- 
nual personnel conference, Chi- 
cago, Palmer House. 

28—to Dec. 3—American Society of 
Mechanical Engineers annual 
meet, New York. 
29—to Dec. 4—18th National Exposi- 

tion of Power and Mechanical 
Engineering, New York, Grand 
Central Palace. 

January, 1949 

10-14—-Society Automotive Engineers 
annual meeting, Detroit, Book- 
Cadillac Hotel. 











Death Claims Chairman of 
Humble Board of Directors 


Harry C. Wiess, 61, chairman of the 
board and one of the original organizers 
of Humble Oil & Refining Company 
died August 26 at his Houston home. 

A native Texan, Wiess entered the oil 
business shortly after his graduation 
from Princeton in 1909 with a degree in 
civil engineering. When the Humble 
company was chartered in 1917, he 
brought into the new enterprise some 
of the producing properties of his Par- 
affine and Reliance oil companies, and 
became a director and vice president, 
After 1919, he devoted full time to the 
Humble organization. Baytown refinery 
was built under his direction. 

In 1933, he became executive vice 
president and in 1937 he was made pres- 
ident. On May 10 of this year he became 
chairman of the board. 

Wiess served on the Petroleum In- 
dustry War Council as a member of the 
general committee for the Southwestern 
area, PAW, and was chairman of the 
supply and transportation committee for 
District 3. In 1944, he was given the 
Mid-Continent Oil and Gas Association's 
distinguished service award as the major 
oil company executive who had made 
the greatest contribution to the war 
effort that year. 

Wiess was vice chairman of the board 
of trustees of Rice Institute; a 
member of the corporation of the Massa- 
chusetts Institute of Technology, and a 
charter trustee and permanent member 
of the board of Princeton University. 
Several school and hospitals will benefit 
from his estate, according to provisions 
of the Wiess will. 


Laramie Experiment Lab 
Has Open House for Public 


The $550,000 Bureau of Mines’ pe- 
troleum and oil shale experiment lab 
oratory at Laramie, Wyo., was formally 
opened August 25 with an open house 
for the public. Guided tours viewed 
experimental equipment, valued at $350; 
000, in operation and the demonstra 
tion of research methods. 

“To create a firm foundation for 4 
new American industry based on oil 
shale and to prolong the life of a 
established industry dependent upon 
natural petroleum” are the objectives 
of the station. Results of the petroleum 
studies made at Laramie will be used 
by the oil industry to obtain mort 
efficient operating practices and max 
mum yield in the oil fields of the 
Rocky Mountain area. 


Petrol Refining, Inc., 
To Be Headed by Callis 


A new $10 million corporation, Petrol 
Refining, Inc., 1106 Charles Street, Bal 
timore, has been organized with 
trol Terminals, Inc., joining three East 
Coast co-operatives in the organizatio® 
President Eugene Callis said the 1¢¥ 
company has three tankers and re 
plants at Texas City and Beaumost 
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Texas, the tankers’ and refineries pro- 
cured from Petrol Terminals. The new 
company also claims a crude supply of 
a million barrels monthly. 


Tide Water Associated 
Will Install TCC Unit 


Tide Water Associated Oil Company 
will install a Thermofor catalytic crack- 
ing unit at its Drumright, Okla., re- 
finery. Signing of contracts with Hou- 
dry Process Corporation, as_ licensor 
and with Process Engineers, Inc., Dal- 
las, as contractors, was announced last 
month. 

The TCC Unit is designed to charge 
4500 barrels daily with additional ca- 
pacity up to 6750 barrels daily for re- 
cycling. The cat cracker will be able 
to handle either Oklahoma gas oils or 
high sulphur West Texas gas oils as 
charge stocks. The plant will be con- 
structed of new materials and the con- 
struction contracts include a gas re- 
covery plant and auxiliary facilities. 


Stanotex Plans Gasoline 
For Cooke County, Texas 


A compression type plant being built 
by Standard Oil Company of Texas will 
be the first natural gasoline plant in the 
Sivells Bend oil pool of Northern Cooke 
County, Texas. Estimated to cost $125,- 
000, it is expected to be ready October 
l. Its initial daily capacity will be 2.5 
million cubic feet of gas. 

The company plans to switch the plant 
to the absorption type at the end of a 
year at a cost of $500,000. The capacity 
will be raised to five million cubic feet 
daily and the recovery of propanes and 
butanes will’ be possible. 


English Refinery Planned 
By Anglo-Iranian Company 


Anglo-Iranian Oil Company has pur- 
chased land on the Isle of Grain, Kent, 
at the Thames and Medway Estuaries 
to erect a $121 million refinery. Local 
authorities have given their approval to 
the project, but the matter has not yet 
received final government approval. As 
the refinery project is designed to handle 
about 293 million barrels of crude a 
year, it will necessitate extensive wharf- 
age and a 7-milljon ton shipping move- 
ment in the River Medway. 

The Ministry of Fuel and Power has 
said that the output of liquid products 
trom home-produced crude petroleum 
and shale oil during the 12 months end- 
mg March 31, 1948, was 35.3 million 
gallons or 1 percent of British con- 
sumption, 


Continental Expansion 
At Ponca City Detailed 


Construction will be started immedi- 
ately by Continental Oil Company on 
a 7% million refinery expansion pro- 
gram in Ponca City, Okla. The project, 
we will increase the crude oil pro- 
fren Capacity of the Ponca City re- 
Rery from 33,500 to 52,500 barrels 
aily, and require 18 months for com- 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All figures in thousands of barrels—add 000) 















































Crude Oil Gasoline Gaseil and Distillate Residual Fuel 

Trends in Production} Runs to Stocks | Productien| Stocks | Production} Stecks | Production} Stocks 

Week Ended Daily Stills Daily} Week End| Weekly |WeekEnd| Weekly |WeekEnd| Weekly | Week End 
1947: 

January 25 4,672 4,820 221,655 14,624 99,801 5,630 50,257 

ebruary 22 4,786 4,860 224 14,668 103,904 5,929 9,532 44,919 

roi 29...... 4,865 4,843 | 225,720 14,396 | 107,576 5,969 32,737 

A RR 4,930 4,725 234,051 14,213 860 5,435 3 8,186 

“) See 5,024 5,000 239,370 14,709 95,867 5,732 032 8,910 45,224 
June 28....... 5,109 5,093 236,221 16,070 91,806 5,606 41,721 48,490 
July 26... 5,084 5,162 231,357 16,142 85,812 5,708 47,097 8, 52,497 
August 30..... 5,157 5,209 1 16,753 84,105 5,919 808 8,962 55,242 
September 27 5,196 5,290 224,994 16,501 82,472 6,136 406 
October 25. . 5,295 5,165 308 16,529 82,003 6,638 62,609 8,666 57,419 
November 29 5,257 5,309 224,540 66 86,319 6,382 61,988 8,406 

ee 27 5,285 5,543 222,770 17,013 91,269 7,041 50,324 9,698 51,896 

January 31. 5,318 5,434 221,663 15,986 102,973 7,690 40,580 9,141 50,839 
February 28 5,387 5,463 220,507 15,796 111,040 7, 33,836 8,824 49,206 
March 27...... 5,377 5,324 222,814 15,783 112,991 7,682 30,717 8,854 
_ «a 5,415 5,517 221,652 16,515 111,128 6,831 34,23 8,877 49,5 

3 =< 5,45 5,715 221,703 17,827 107,185 7,054 38,641 9,508 
June 26....... 5,494 5,674 222,081 17,938 104,178 7,200 45,166 8,858 58,812 
daly S1........ 5,455 5,718 223,137 17,646 99,116 6,823 56,661 9,080 65,713 
August 28.... 5,529 5,682 | *221,736 17,722 95,504 7,491 66,321 8,818 70,853 

* August 21. 


pletion, will make the Ponca City ree Amarillo Oil’s Gasoline 
finery “the largest in Oklahoma, and 
one of the largest in the southwest.” Plant Contract Awarded 
Major construction will be installation Amarillo Oil Company is planning to 
of a new 30,000 barrel daily capacity build a gas compressor and dehydration 
crude topping unit containing full alloy plant 25 miles north of Amarillo, Texas, 
protection to permit processing of West the plant being the first to use com- 
Texas crude. pressors to increase flow of natural gas 
In addition there will be installed a from the Parthandle gas field to the 
new unit for treating gasoline, complete Amarillo area. k 
refinery pipeline and tankage rearrange- Contract for construction has been 
ment, new gasoline and gas recovery awarded to the chemical plants division 
facilities and repair and modernization of Blaw-Knox Company. To be com- 
of the Thermofor catalytic cracking . pleted by next winter, the plant will 
unit which was recently acquired from have a capacity of between 65 and 70 
the government. Approximately $1 mil- million cubic feet of gas daily. 
lion will be spent in repairs and mod- 
ernization of this cracking unit. Esso Standard to Build 
Continental is building a new $9 mil- 
lion refinery in -Billings, Mont., and Lime Soda Grease Plant 
another $5 million project, which will Esso Standard Oil Company will start 
double the size of its Denver refinery, construction on a new plant in Baltimore 
is scheduled for completion late this for the production of lime soda greases 
year. With completion of these three by a continuous process early in the fall. 
projects, the crude charging capacity The result of “several years’ research 
of Continental’s eight refineries will be and technological developments,” the 
in excess of 88,000 barrels per day. plant is the first of its kind, according 
to the ae With its — “the 
° process of grease-making wi ecome 
Sohio Opens Terminals more of a science than an art,” officials 


Standard Oil Company (Ohio) has stated. 
placed in operation its $600,000 terminal 
and bulk plant at Tiltonville, Ohio, al- LPG Storage Increased 
though it will not be completed for an- ; : fied 
other month. Monthly volume is ex- Construction on four liquefied petro- 
pected to be 100,000 barrels of products. leum gas storage terminals has been 
The largest receiving and distributing Started by Warren Petroleum Corpora- 
terminal to be built on the Ohio River tion as a part of its program to con- 
since World War II, the docks have ‘S€tVe seasonal excess production for 
been built so that deliveries can be ‘eady distribution in periods when cur- 
made at three different levels, depend- ‘ent output is adequate to meet peak 
ing upon the level of the river. demand. The new plants are located 
Sohio is constructing terminals at '™ Mobile, Ala.; Little Rock, Ark., Des 
Portsmouth, East Liverpool and Mari- Moines and Cedar Rapids, Iowa. The 
etta, Ohio also. The one at Marietta terminal at Little Rock went into op- 
is almost completed. eration September 1, and the others 
will be ready before winter. 


Shell Bids for Site Phillips Adds to. Office 


Shell Oil Company has made a $270,000 Phillips Petroleum Company, Bartles- 
bid for 30 Oacres of township-owned ville, Okla., has awarded contract for its 
land on the Rahway River near Wood-  12-story office building and seven-story 
bridge, N. J. The tract recently was re- apartment building. Construction will 
zoned to permit refinery construction. start immediately. 

Shell officials could not say definitely The office building will be connected 
if it will build a reported $100 million to the present Phillips building by a 
refinery on the site. - tunnel and will contain assembly rooms, 
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THE ETHYL CORPORAI 
«SERVES THE ~~ | 
PROGRESSIVE PETROLEUM INDUSTRY | 
Through Research | : 


What goes on inside 


a combustion chamber? 

















wo FACTORS have combined to keep science il 

the dark on the vital problem of combustion 
and how it relates to the hydrocarbon structure 
fuels. ; 

(1) The entire combustion cycle—compression, if- 
nition, flame travel and power stroke—maj 
take place in only 1/60 of a second and oftel 
encompasses action at supersonic speed that 
well-nigh defies photographing! 

(2) All hydrocarbons burn to practically identical 
end-products—water and carbon oxides—® 
that we cannot determine much about col 
bustion from an examination of engine exhaust 
gas. 


Oscillograph and associated equipment are used to 
study pressure rise during different types of combustion. 





otwithstanding these obstacles, combustion re- 
earch by manufacturers of engines and by sup- 
bliers of fuels and additives has never slackened, 
ore knowledge is essential if the advance in fuel 
d engines is to continue and maximum energy 
sto be realized from each gallon of precious gasoline. 


What are the approaches to this problem? 


In the Ethyl Research Laboratories, many ave- 
tues have been explored. When full-scale engine 
udies proved impracticable, special single-cylinder 
ngines with unusual instruments were developed 
or better control and observation. Engines of high 
olumetric efficiency (for attaining up to 760 
MEP) and high compression ratio (17.5 to 1), and 


quipment for delicate measurement of heat flow 
d for exact determination of preignition, wild 
ing and knock, were developed by Ethyl] research 
ngineers. 
Looking Forward 

but Ethyl’s work has not been confined to en- 
fines. Pioneer study in slow oxidation and spon- 
aneous ignition proved that events ahead of the 
ame are responsible for the phenomenon of knock, 
d helped to explain the difference in knocking 
endency between different hydrocarbons and the 
hechanism by which tetraethyllead stops knock. 
till looking forward, Ethyl now is investigating 
nition, flame propagation and combustion prod- 
ts of fuels and additives in a variety of burners, 
om small glass tubes to jet engine combustors. 


All this work has been directed toward relating 
e hydrocarbon structure of fuels and the effects 
f fuel additives—not only to knock but also to 
her aspects of fuel performance, such as ease of 
nition and cleanliness of burning. 


This is the sixth message in a series. Future messages will 
cover other phases of the complex problem faced by refiners 
in providing gasoline for today’s and tomorrow's engines and 
the contributions of the Ethy! Corporation to their solution. 


This equipment for control of fuel and airflow to a flame 
tube is used in basic study on products of combustion. 


Basic research on combustion is carried on by 
the Research Laboratories of the Ethyl Corporation 
as a part of a never-ending program to improve the 
composition and usefulness of ““Ethyl’’ brand of 
antiknock compound, and as a service to oil com- 
panies in the development of better petroleum 
products capable of economical production. 
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conference rooms, library, medical cen- 
ter, cafeteria and gymnasium. In the 
apartment building will be 206 furnished 
and air-conditioned units for Phillips 
employes. 


Moser Named Manager of 
GP Industrial Relations 


Earl L. Moser has been named in- 
dustrial relations manager of the Wash- 
ington division of General Petroleum 
Corporation, Los Angeles, succeeding 
John C. Naye, who will go to the com- 
pany’s Southern California division as 
assistant credit manager. 

Moser first became associated with 
the Socony-Vacuum organization (of 
which General Petroleum is the Western 
affiliate) in 1929 and spent 12 years in 
Australia, during which time he served 
as assistant to the managing director 
and as personnel manager of the com- 
pany’s affiliate there. For the past 18 
months he has been with General Petro- 
leum in the industrial relations depart- 
ment at Los Angeles. Naye joined 
General Petroleum in 1927. 

Wallace E. Johnson has been pro- 
moted from his former position as real 
estate representative of General Petro- 
leum’s Southern California division to 
the concern’s home office industrial re- 
lations department where he will handle 
analysis of wage and salary activities. 


Standard Group Wins 671 
Farbenindustrie Patents 


_Final and exclusive ownership of 671 
oil and chemical patents purchased from 
I. G. Farbenindustrie between 1929 and 
1938 was awarded to Standard Oil Com- 
pany (New Jersey) and three subsidiary 
companies, Standard Oil Development 
Company, Standard Catalytic Company 
and Jasco, Inc. The government siezed 
the patents during the war as alien 
property. 

Federal Judge C. E. Wyzanski gave 
Jersey Standard full ownership of 544 
patents covering oil refining processes 
and 172 patents covering processes for 
converting petroleum materials to syn- 
thetic rubber chemicals. The alien prop- 
erty custodian received the same number 
of chemical patents. Royalties will be 
paid to the government for licenses 
issued under the oil patents for opera- 
tion outside the oil refining field. The 
government must be consulted before 
licenses on certain chemical patents can 
be issued and royalties must be paid 
to it. 


Bulk Chemicals by Tanker 


Celanese Corporation of America has 
completed tanker facilities for shipment 
of bulk chemicals from its plant at 
Bishop, Texas, to the Eastern seaboard. 
This represents the first tanker move- 
ment of bulk formaldehyde in the U. S. 

Continuous service will be maintained 
between Corpus Christi and New 
Haven, Conn., with 50 or 60 million 
pounds of chemicals shipped each year. 
Railway tank cars will continue to be 
used for West Coast shipmertts: 
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Monsanto System for 
Sludge Acid Recovery 


A flexible, low-temperature process 
for sludge acid recovery which pro- 
duces a gas higher in SOe content than 
that of burning pure sulfur has been 
announced by Monsanto Chemical Com- 
pany 

The new continuous process, known 
as the Monsanto-Ross-Wilde process, 
“is flexible enough to operate efficiently 
on any strength refinery acid waste suf- 
ficiently fluid to be pumped,” according 
to T. R. Harney, manager of the com- 
pany’s Engineering Sales Department. 

Heretofore, disposal of sludge acid 
has been a major problem. The new 
process yields more than 98 percent of 
the recoverable sulfuric acid of the 
sludge feed. Gas leaving the decomposer 
unit shows a strength of 70-90 percent 
sulfur dioxide. After combustibles have 
been removed, this gas strength is actu- 
ally higher in SO: content than that of 
gas obtained by burning pure sulfur. It is 
particularly suited for production of sul- 
furic acid by the contact process, and 
for the production of liquid SOxz.. 

“The process will accomedate any 
type of sulfuric acid-hydrocarbon 
sludge,” Harney said: 

“The only requisite is that physically 
the final feed suldge be a pumpable 
liquid,” Harney said. “Chemically, it 
should contain a minimum of .08 pounds 
of hydrocarbons per pound of titratable 
H.SO,.” The process has been designed 
as a “package” decomposer unit but 
multiples of this unit can be installed to 
meet varying requirements. Automatic 
controls are incorporated directly in 
each unit, 

Because of the unit’s relatively low- 
temperature requirements and gas-tight 
chambers which.operate under a slight 
negative pressure, it is unusually clean 
in operation. Hydrocarbon evaporation 
is limited to only the lightest fractions. 
By-product coke is handled in a sealed 
conveyor. 


Corrosion Engineers Meet 
September 20-21 in Tulsa 


The South Central Section of the Na- 
tional Association of Corrosion Engi- 
neers will meet September 20-21 in the 
Tulsa Hotel, Tulsa. Corrosion problems 
in the processing of oil and chemical in- 
dustry, cathodic protection on under- 
ground pipelines and subjects on pro- 
tective surface coatings will be among 
those presented. 

A general meeting of the 
Gasoline Association of America 
follow, it was stated. 


National 
will 


New Chemical Section 
Announced by Koppers 


The Engineering & Construction Di- 
vision of Koppers Company, Inc., Pitts- 
burgh, has set up a chemical section to 
supervise and coordinate engineering and 
construction work on contracts for erec- 
tion of plants to produce oxygen, syn- 
thetic fuels, and certain types of chemi- 
cals. T. M. Osborne, project manager 
on Koppers’ contract for a $4.5 million 
synthetic liquid fuels plant for the gov- 
ernment at Louisiana, Mo., will head 
the new unit. 

Contracts for all chemical plants not 


directly associated with coke oven and 
steel plants will fall into the new section, 

Osborne came to Koppers a year ago 
as assistant manager of the division's 
control. section. Previously he was a 
brigadier general in the U. S. Army 
Corps of Engineers. 


Synthetic Fuels Report 


A comprehensive monograph report 
on German research and industrial prac. 
tice in the field of the liquid phase high 
pressure hydrogenation of coal, tar and 
oil has been prepared by Peter W. 
Sherwood of the Mellon Institute for 
Industrial Research. Described as “a 
chemical engineer’s view of one phase 
of the process which was the main 
source of synthetic liquid fuels in Ger- 
many during the war years,” the re- 
port may be ordered under the title of 
PB—88839 “High Pressure Hydrogena- 
tion in Germany, The Liquid Phase” 
for $6.25. Address the Office of Techni- 
cal Services, Department of Commerce, 
Washington, D. C. 


Two Promoted in Ethyl’s 
Research Laboratories 


Dr. Harold A. Beatty has been ap- 
pointed assistant director of research at 
the Detroit research laboratories of 
Ethyl Corporation, He will assist John 
B. Macauley, director of research, in 
the over-all guidance of research and 
technical service activities. Formerly 
Dr. Beatty was technical assistant to 
the general manager at the Ethyl lab- 
oratories. 

Dr. O. Edward Kurt has been ad- 
vanced to this position and has been 
transferred to Detroit from Baton Rouge, 
La. At Baton Rouge he served as man- 
ager of the development section at the 
“Ethyl” antiknock compound manufac- 
turing plant. 


Revision of Standards 
For Fuel Oils by NBS 


The National Bureau of Standards 
has revised Fuel Oils, Commercial 
Standard CS12-40 to Commercial Stand- 
ard CS12-48. 

Developed by Technical Committee 
E, American Society for Testing Ma 
terial Committee D-2, standing com- 
mittee for the commercial standard, the 
revision brings the standard into line 
with current refinery practice and burner 
construction. The specification covers 
five grades of fuel oil for various types 
of fuel oil burner equipment. 

Until printed copies are available, 
mimeographed copies may be obtained 
from the Commodity Standards Division, 
National Bureau of Standards, Wash- 
ington 25, D. C. 


Andrews Joins-Houdry 


Robert H. Andrews has been ap 
pointed assistant to President David N. 
Hauseman of Houdry Process Corpot- 
ation, Philadelphia. Andrews also wil 
serve as assistant secretary and assist- 
ant treasurer of the corporation. 

Andrews, born in Dallas, began his 
career with Humble Oil & Refining 
Company, Houston, after graduating 
from the Rice Institute. In five years 
of service during the war, he served 4 
lieutenant colonel in U. S. Army ofr® 
nance, He returned to commerce altef 
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the war, his latest assignment being 
manager of the organization planning 
and procedure department of Marathon 
Corporation, Menasha, Wis. 


Oil Industry to Engage in 
Supply Shortage Programs 


With the signing of the Taft act sup- 
ply plan on August 10, the oil industry 
was authorized to engage in concerted 
programs for alleviating supply short- 
ages. Close watch, however, will be kept 
by the Justice Department to be sure the 
industry keeps within the bounds of the 
antitrust immunity granted. 

Attorney General Tom Clark added 
amendments which “clearly and firmly” 
defined the industry’s responsibilities. 
The director of the Oil and Gas Depart- 
ment of the Department of Interior also 
was given veto power over recommenda- 
tions made by any industry committee. 

The reactivation of the three tem- 
porary district committees which served 
during the last heating season probably 
will be the first move toward getting the 
programs working. 


Instrument Short Course 
Planned at Texas A. & M. 


The Agricultural and Mechanical Col- 
lege of Texas, College Station, will offer 
its third short course on “Instrumenta- 
tion for the Process Industries,” October 
26, 27 and 28. The course will be con- 
ducted as a seminar with lectures and 
discussions on the subject of automatic 
control. Cooperating with Texas A. & M. 
will be several industrial concerns manu- 
facturing oil, gas, and chemical products. 
Manufacturers of instruments and auto- 
matic controls are arranging to show 
educational exhibits and will provide 
many of the lecturers. 

Pre-registration ($5 per person) by 
mail is encouraged. Rooming accomoda- 
tions and meals will be available on 
the campus. Professor P. G. Murdoch, 
Chemical Engineering Department, 
Texas A. & M. College, College Station, 
Texas, invites inquiries. 


New Shell Chemical Unit 
At Houston in Operation 


Shell Chemical Corporation’s new 

chemical plant for the manufacture of 
methyl ethyl ketone and secondary butyl 
alcohol is now on stream at Houston. 
The new plant will increase the firm’s 
‘apacity for these important products 
by 150 percent. Other such Shell Chemi- 
cal Plants are located at Martinez, 
alif., and at Dominguez, Calif. 

Iso announced last month as in 
wPeration is Shell Chemical’s plant for 
the manufacture of hexylene glycol and 
the company’s synethetic glycerine plant 
(see page 103) both at Houston. 

; hese units are a part of the $43 
he ion expansion program undertaken 
i, the company in 1946 and scheduled 
facie tion this year. Most of the 
= ig) are at the firm’s Houston site 
mee Shell Chemical has been manu- 
trol Ting organic chemicals out of pe- 
Slum since 1941. 





| Sugar Creek, Mo., Plant Operating 








Standard Oil Company (Indiana) last month held ‘open house at its Sugar Creek, Mo., refinery in 

connection with the start of operations of the new fluid catalytic cracking unit. A. W. Peake, Indiana 

Standard president, was on hand for the celebration. Construction on the cat cracker was started 

in January, 1946, was completed in July and has been in operation since. The fractionating tower 

on the new unit represents the largest shop-fabricated vesssel ever shipped to a refinery. It measures 

108 feet, long, 16 feet 2 inches in diameter and weighs 155 tons. The M. W. Kellogg Company 
built the tower at its Jersey City, N. J., plant. 


Engineering Firm Organizes 
Chemical, Process Section 


United Engineers and Constructors, 
Inc., has ‘organized a chemical engineer- 
ing and process design division, with 
Gerald L. Eaton, Gordon J. Robertson 
and Thomas G. Reynolds senior process 
engineers. E. A. Adler is responsible 
for instrumentation and A. J. Erlacher 
for vessel design and work with ferrous 
and non-ferrous metals. 

Eaton was formerly with The Atlan- 
tic Refining Company and Gulf Oil 
Corporation. Robertson was associated 
with The M. W. Kellogg Company, 
Blaw - Knox Company, Stacey - Dresser 
Company and Gulf. Reynolds served 
with Standard Oil Company (Indiana), 
Continental Oil Company, Foster 
Wheeler Corporation, Columbia War 
Research, Kellex Corporation, J. F. 
Pritchard Company and Pittsburgh Con- 
solidation Coal Company. 

Adler has worked for Gulf and Sun 
Oil Company. He is active in the In- 
strument Society of America and was 
a professor with Penn State Extension 
Service. Erlacher was formerly with Sun 
Shipbuilding Company and Welding 
Engineers, Inc. 


Esso Standard Names Kaul 
Manager of Operations 


Richard J. Kaul, former assistant in 
charge of chemicals to the manager of 
New Jersey refineries, has been appoint- 
ed manager of the operations and plan- 
ning division of the chemical products 
department of Esso Standard Oil Com- 
pany. 

Kaul has been a member of Esso 
Standard for 25 years, starting as a 
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student engineer on graduation from 
Stevens Institute of Technology. Named 
superintendent of the chemical products 
plant at the Bayway refinery, Linden, 
N. J., in 1934, he subsequently held 
positions as manufacturing assistant to 
the general manager of the East Coast 
refineries, general superintendent of the 
Bayway refinery, and engineering as- 
sistant to the vice president in charge 
of manufacturing. He was appointed 
assistant to the manager of New Jersey 
refineries in 1947, 


Construction Division of 
Consolidated Steel Formed 


Announcement has been made of the 
formation of a Consolidated Western 
Steel Corporation, wholly owned sub- 
sidiary, Consolidated Western Construc- 
tors, Inc., with headquarters in the 
M & M Building, Houston. The new 
company, formerly the construction di- 
vision of the Consolidated Steel Corp- 
oration of Texas, Orange, specializes 
in the complete design, engineering and 
construction of natural gas and petro- 
leum processing plants. William E. 
Goodere, vice president in charge of 
operations, is the only new officer of 
the organization. He was transferred 
to Houston from the Los Angeles 
office. 

Manager of the natural gas and gaso- 
line division is George F. Russell, Jr., 
formerly associated with Hudson En- 
gineering Corporation, Standard Oil 
Company of New Jersey and Phillips 
Petroleum Company. At one time Rus- 
sell served as assistant professor of 
chemical engineering at the University 
of Oklahoma, where he received both 
his bachelor and master degrees, and 
an associate professor of natural gas and 
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troleum engineering at Louisiana State 
University. 

Thomas C. Main, chief chemical and 
process design engineer, before joining 
the firm, was chemical engineer in 
charge of research and development for 
Fomac Engineers and chemical engi- 
neer with the Esso Laboratories of the 
Standard Oil Company of New Jersey. 
Main has his master degree from the 
Massachusetts Institute of Technology. 

In charge of the estimating group is 
George E. Little, a graduate of the 
University of Akron, Ohio, and formerly 
associated with Brown and Root Con- 
struction Company, Giffels and Vallet, 
Chicago Bridge and Iron Works and 
Combustion Engineers. 


Shale and Oil Provided 
for Industrial Research 


Under cooperative agreements signed 
recently with 10 large industrial research 
organizations, the Bureau of Mines has 
agreed to supply limited quantities of 
oil shale and shale oil for tests and ex- 
perimentation in exchange for informa- 
tion on the results ohtained, Director 
James Boyd has announced. 

Materials covered in the agreements, 
now totaling approximately 1250 tons of 
shale and 320 barrels of oil, are being 
shipped from the Bureau’s mines and 
demonstration plant on the Naval Oil 
Shale Reserves near Rifle, Colo. 

Cooperating companies and _ institu- 
tions include Sinclair Refining Company, 
New York; Standard Oil Development 
Company, New York; Union Oil Com- 
pany of California, Los Angeles; So- 
cony-Vacuum Oil Company, Inc.,-Pauls- 
boro, N. J.; Shell Development Com- 
pany, San Francisco; Phillips Petroleum 
Company, Bartlesville, Okla.; General 
Aniline and Film Corporation, New 
York; Montana State College, Bozeman, 
Mont.; Gulf Research and Development 
Company, Pittsburgh; and Godfrey L. 
Cabot, Inc., Boston, Mass. 

Limited quantities of shale oil of rea- 
sonably uniform quality, derived from a 
well-controlled retorting operation, are 
available f.o.b. Rifle, Colo. Cooperators 
are expected to pay all transportation 
expenses 


love Heads inn Research 


M. P. L. Love, director of research 
at Shell Oil’s Wood River, IIl., refinery, 
on September 1 became research de- 
partment manager in the company’s 
New York head office. He will coordi- 
nate and direct all manufacturing-re- 
search programs in the company’s East- 
ot-Rockies territory. 

_Love, a 1928 graduate of Mississippi 
College, did graduate work in organic 
chemistry for 3% years at the Univer- 
sity of Virginia, and joined Shell in 
1935, He became chief research chemist 
at Shel 5 Houston laboratories in 1942, 
ah director in 1943 and later in 

~ Girector of the Wood River labora- 
tories, 
thew “reenshields, chief engineer at 
png od River laboratories, will suc- 

~Ove as research director there. 








Refinery Home Where Buffalo Roam 
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A herd of six buffalo has been “hired” to crop grass around oil tanks and pipe lines at the Gulf 

Oil Corporation refinery at Port Arthur, Texas. The buffalo have been added as an experiment to 

more than 100 head of Brahma and Jersey cattle and horses pastured for owners who live nearby. 

The former “kings of the prairie,” owned by H. M. Rosen, Port Arthur business man, weren't so 

sure at first that they liked their new surroundings but after a week or two have been turning in 
a good job. Two of the herd are shown above with the Gulf Refinery in the background. 


Hough Named Secretary of 
Institute of Petroleum 


Derek Allan Hough on September | 
became general secretary ofthe Insti- 
tute of Petroleum, 26 Portland Place, 
London, W.1. 

The Institute also announced that 
George Sell had been named editor of 
publications commencing August 1. Sell 
had been publications secretary since 


1946. 


Mathieson Buys Plant 


Mathieson Chemical Corporation has 
purchased from WAA for $7 million 
the ammonia plant and ammonia oxi- 
dation facilities at Lake Charles, La. 


. This move establishes Mathieson’ as a 


major producer of synthetic ammonia. 

Mathieson built the plant for the De- 
fense Plant Corporation and has oper- 
ated it under lease since 1944. 


Oil Progress Day 


“Oil Progress Day,'’ on October 
14, will be supported by the Oil Ir- 
dustry Information Committee with 
advertising in the oil trade press, 
national media, newspapers and ra- 
dio trade press. Ads which show oil 
men the advantages of participating 
in the industry's report to the com- 
munities of America and how they 
can take part in this activity will be 
inserted in 35 oil trade publications. 

Layouts and copy for tie-in and 
drop-in advertisements and finished 
art work suitable for posters and 
stickers will be furnished to local oil 
men by the committee. A special 
booklet explaining the advantages 
of local advertising tied to the na- 
tional campaign and to ‘‘Oil Progress 
Day”’ events will be distributed to oil 
men through district Oil Industry In- 
formation committees. 
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Lion Oil Company Plans 
Additional Refinery Unit 


Appointment of Ray David Cunning- 
ham as manager of protective coatings 
department, sales di- 
vision of Lion Oil 
Company and con- 
struction of a $250,- 
000 plant at El Dor- 
ado Ark., devoted ex- 
clusively to the man- 
ufacture of protec- 
tive coatings were 
announced last month 
by the company. 

Cunningham was 
formerly director of 
sales for Nox - Rust 
Chemical Corporation 
of Chicago and man- 
ager of the rust preventive and protec- 
tive coating department of Kendall Re- 
fining Company of Bradford, Pa. A 
graduate engineer from Buchtel College, 
Cunningham has been connected with 
the petroleum industry, particularly pro- 
tective coatings since 1920. 

Lion’s protective coatings department 
will be charged with the sale of all 
products of the new plant which will 
be completed in December as an adjunct 
to the company’s 22,000 barrel-per-day 
El Dorado refinery. 

Plans call for a complete line of gov- 
ernment approved rust - preventative 
compounds and also a line of “indus- 
trial rust preventatives.” One section 
of the new plant will be devoted to the 
solvent type, oil type, and grease type 
rust preventatives and a second section 
to the manufacture of mastic type coat- 
ings. 





Cunningham 


Sun Reactivates Army Unit 


The 932nd Quartermaster Petroleum 
Base Products Laboratory, an Army 
reserve unit, was reactivated last month, 
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WHAT NI-ROD GIVES YOU 
—in performance 


* Stable arc in all positions 

¢ Smooth bead contour 

@ Excellent “wash” 

* Easy slog removal 

*Preheating seldom 
required 

* Works on either a.c. or d.c. 


—in Weld Quality 


* High-strength deposit 

* Easy machinability 

¢ Thorough fusion 

¢ Freedom from cracks and 
porosity 

* Close color match 


TRY NI-ROD AT 


Prove to yourself that Ni-Rod has taken cast iron weld- 
ing out of the “hit-or-miss” class. 


Send in the coupon and get 3 free electrodes. Try ’em 
on any cast iron job you have. See if they’re not the easi- 
est-handling electrodes you ever used to weld cast iron. 


Time and time again, Ni-Rod can save you money in 
repairing damaged iron castings; in building up worn 
areas; in correcting machining errors; on the production 
line to join cast iron to steel. 


SEND IN COUPON TODAY > 


If it’s CAST IRON 
you can weld it 
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NI-ROD WELDING ELECTRODES . 
cl 
SUCCESSFULLY BUILT UP THIS WORN DIE § = 
th 
Dished heads are just one of the products of Lukens C 
Steel Company, Coatesville, Pa. ; 
They’re formed with large hemispherical dies. Dies C 
made of cast iron. Dies that are fairly expensive. When i 
one wears down, Lukens’ maintenance men try to re- 
store the original contours. : 
For several years Lukens had used brazing to build Ir 
up the worn areas. Then they tried Ni-Rod* welding 7 
electrodes because of good reports on its strength and m 
easy machinability. . 
Here’s what Lukens has to say about this repair job: . 
c 
“With other wires, it was found that welds would S 
pull loose from the casting when in use. Ni-Rod Se 
was the only electrode that could be used suc- gr 
cessfully. It would not pull loose when in opera- M: 
tion, and had a very good wearing quality. We o 
now use Ni-Rod for building up dies to insure good fo 
wear and where pressure on the die is involved.” 
The welded die (before machining ) is shown at the left. G 
Note the smooth layer of Ni-Rod beads. Proof of Ce 
Ni-Rod’s easy handling! Reg. U.S, Pat. Of ( 
rec 
v 
THE INTERNATIONAL NICKEL COMPANY, INC. the 
67 Wall Street, New York 5, N. Y. 2, 
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600 
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THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
Gentlemen: I'd like to try Ni-Rod welding electrodes. Pleas 
send me 3 free rods of the diameter I have checked. 
C) 3/32” C] 1/8” C) 5/32” — 3/16” 
(Please check one size only) 
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the 12-member unit being one of six in. 


which Sun Oil Company's Marcus Hook 
refinery and Philadelphia general offices 
employes will participate. A seventh unit 
will be formed at Sun’s Toledo, Ohio, 
refinery. Company officials said that 
Sun was the first company in the petro- 
leum industry to have a unit actively 
in training. 


Baker Named Manager of 
Conoco’s Research Labs 


E. R. Baker, industrial chemist and 
wartime assistant research chief in 
chemical warfare, has been appointed 
manager of Conti- 
nental Oil Compa- 
ny’s newly - created 
Central Research 
Laboratories. L. L. 
Davis is mhanager of 
Conoco’s Develop- 
ment and Research 
Department. 

Baker comes to 
Continental from 
Emery Industries, 
Inc. of Cincinnati, 
Ohio, where he was 
director of develop- 
ment. He went with 
Emery in 1946 fol- 
lowing his army service where he held 
a colonelcy. He holds a B, S. degree in 
chemistry from Yale and studied three 
years in addition at the Yale Graduate 
School. Subsequent study at Suffolk Law 
School in Boston led to an LL. D. de- 
gree and he became a member of the 
Massachusetts bar. He was with The 
Plymouth Company of East Boston and 
Quaker Chemical Products Corpora- 
tion before joining the army in 1941. 





Baker 


Globe to Install Fluid 
Cat Cracker at Lemont 


Globe Oil & Refining Company has 
recently entered into an agreement with 
Universal Oil Products Company for 
the installation of a fluid catalytic crack- 
ing unit at Globe’s Lemont, III., refinery. 

Utilizing existing feed preparation 
equipment, the cat cracker will handle 
0000 barrels of heavy vacuum gas oil 
- ‘. day at 50 percent conversion 
evel. 


Rust Preventing Compound 
Is Announced by Sinclair 


An inexpensive, rust-preventing com- 
pound developed by research scientists 
% Sinclair Refining Company and 
known as RD-119, is being added to all 
Sinclair petroleum products as they flow 
through pipe lines to distribution points. 
Under this new. process, all of the com- 
pany's products (gasoline, kerosine, heat- 
off oil, diesel oil, etc.) will contain an 
The wv’. portion of the rust inhibitor. 

he additive “preserves the efficiency of 
Petroleum products to which it is added.” 
a stoppages and repairs due to 
ee gasoline fuel lines and carbure- 
. jl On automobiles resulting from rust 
nd scale formed by moisture condensa- 


tion in the cars’ gasoline tanks will not 
occur if products containing RD-119 are 
used, officials said. In eliminating rust 
and scale on metal surfaces only a little 
more than 2% gallons are required to 
give rust-preventing qualities to 42,000 
gallons of petroleum products, E. W. 
Isom, director of Sinclair’s research 
program, explained. 

Patent applications covering develop- 
ment of RD-119 have been filed. How- 
ever, license agreements will soon be 
available making RD-119 obtainable for 
use by other firms. 


Sunray Supervisory School 


A foremanship training school for 
Sunray Oil Corporation supervisory per- 
sonnel was due to open at Allen, Okla., 
on September 6 and at Duncan, Okla, 
on September 20. Each session is for a 
5-day period with courses designed to 
stress the “fundamentals of supervis- 
ion,” M. L. Powers, director of the 
Engineering Extension Division, Okla- 
homa A. & M. College, Stillwater, in- 
structor. 


Danner to Socony 


Arthur V. Danner, formerly executive 
vice president and director of Houdry 
Process Corporation, Philadelphia, has 
returned to the Socony-Vacuum Oil 
Company and will be in charge of 
process promotion for the company. 

Danner joined Socony- Vacuum in 
1937 and during the war was on loan 
to the Petroleum Administration for 
War. He became associated with Hou- 


dry in 1944, 


Wilson UOP Secretary 


Stanley R. Wilson has been appointed 
secretary of Universal Oil Products 
Company, Chicago. 

Wilson, a _ 1922 
graduate of the Uni- 
versity of Illinois 
with a Bachelor of 
Science degree in in- 
dustrial and mechani- 
cal engineering, joined 
Universal the same 
year. Later, he studied 
law at DePaul Uni- 
versity, Chicago. For 
several years he rep- 
resented UOP abroad, 
with headquarters in 
London. 

Later, as admini- 
strative assistant in the Chicago office, 
on contract and financial problems, Wilson 
continued to handle foreign work. For 
three years he performed similar duties 
as administrative assistant in New York. 
During the war, he was in charge of all 
Universal’s contract negotiations with the 
government, and up to the present has been 
in charge of the company’s contraet de- 
partment. 





Wilson 


Bransky Joins ECA 


Dr. O. E. Bransky has joined the 
petroleum division of the Economic Co- 
operation - Administration probably to 
head the oil equipment phase of the 
European Recovery Program. Dr. Bran- 
sky recently retired as general manager 
of the manufacturing department of 
Standard Oil Company (Indiana). 
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New Engineering Service 
Is Announced by K-B 


A new service, engineered electrical 
construction, complete from inception 
through engineering to construction, 


was announced last 
month by Kelso- 
Burnett Electric 
Company, 40-year 
old Chicago electri- 
cal contracting firm. 
The service covers 
new projects, con- 
versions or altera- 
tions, and is avail- 
able directly to the 
oil industry, or 
through engineering 
firms and general 
contractors. It will 
provide “a valuable 
new type of much- 
needed assistance to oil companies in- 
terested in the correct selection and in- 
stallation of the new and more efficient 
electrical systems, Oliver F. Burnett, 
Jr., president, stated. 

Burnett stressed the fact that present- 
day electrical systems are so complex, 
yet so vitally important to the success- 
ful operation of a plant, that only per- 
sonnel trained by management in itself 
having a sound background of experi- 
ence in the electrical field, both in the- 
ory and in practical “know how,” can 
assure correct selection of equipment, 
proper installation and trouble-free per- 
formance. ’ 

E. T. Groat, who recently joined the 
firm as vice president after 26 years 
with General Electric Company, heads 
up the new Kelso-Burnett service. 





Burnett, Jr. 


Dr. Frary to Receive 
Gold Medal from ASM 


Dr. Francis Cowles Frary, director 
of research, Aluminum Company «of 
America, has been elected to receive 
the gold medal of the American Society 
for Metals for 1948. 

The medal, awarded “for outstanding 
metallurgical knowledge and great ver- 
satility in the application of science to 
the metal industry, as well as exceptional 
ability in the diagnosis and solution of 
diversified metallurgical problems,” is 
to be presented during the National 
Metal Congress and Exposition in Phila- 
delphia October 25-29, Previous winners 
of the award are Dr. Zay Jefferies, vice 
president, General Electric Company; 
Dr. Earle C. Smith, chief metallurgist, 
Republic Steel Corporation; and Dr. 
C. H. Mathewson, professor of metal- 
lurgy, Yale University. 


Bureau of Mines Plants 
Soon To Start Operation 


Operation of the U. S. Bureau of 
Mines’ coal hydrogenation plant at 
Louisiana, Mo., is likely to start early 
in 1949, Washington announced last 
month. The $10 million plant with a 
capacity of 200 to 400 barrels daily is 
due for completion in November and 
the bureau’s synthetic liquid fuels sec- 
tion said a personnel of 100 technicians 
would be given a three-month training 
course before actual operation com- 
mences. 

Work also moves forward on the 
Fischer-Tropsch of 80 barrels daily ca- 
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EFCO weat TRANSFER EQUIPMENT 


@ EFCO engineers can supply you with any type of 
heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENGINEERS & FABRICATORS, INC. 
P. O. Box 7395 , Houston 8, Texas 
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pacity. Completion is due soon on the 
bureau’s shale oil demonstration plant 
at Rifle, Colo, Here the capacity is 200 
barrels daily. 


Sunray Names Tiernan 
Manager at Allen Plant 


T. L. Tiernan has been named man- 
ager of Sunray Oil Corporation’s refin- 
ery at Allen, Okla. Formerly assistant 
superintendent of the plant, Tiernan 
started with Sunray in 1933. He succeeds 
Dewey Vinson, who has been trans- 
ferred to the company’s Duncan refinery. 

Allen plant promotions include: Ault 
Milne, stillman, to be plant superintend- 
ent; Luther Jones and Edgar Dean, still- 
men, to be assistant superintendents; 
Carl F. Kile, treater, to be foreman of 
treating, blending, and loading racks; 
Herman C. Kraettli, engine mechanic, 
to be mechanical foreman. 

The appointments were effective Au- 
gust 15. 


Propane To Be Theme Of 
Fall Meeting of CNGA 


Program arrangements for the 1948 
California Natural Gasoline Association’s 
fall meeting October 8, Ambassador Ho- 
tel, Los Angeles, have been completed, 
according to Chairman Randal Maass, 
General Petroleum Corporation. “Pro- 
pane” is to be the theme with the morn- 
ing session devoted to presentation of 
technical papers, the afternoon featuring 
an “Information Please” session and the 
evening given over to the Association’s 
annual banquet. 

All executives, engineers and chemists 
in the petroleum, natural gas and lique- 
hed petroleum gas industries are invited 
to attend. 


Gas, Coal, Oil -Shales 
Compete with Crude Oil 


Petroleum reserves as available raw 
material for gasoline, heating and fuel 
oils and other petroleum products will 
not suddenly disappear, E. Duer Reeves, 
vice president of Standard Development 
Company, Jersey affiliate, said on a re- 
cent radio broadcast. Natural gas, coal 
and oil shale show “considerable prom- 
ise as competitors for crude oil, he 
added. 

The oil industry is searching for 
cheaper raw materials to put out better 
Products at lower cost and is spending 
$10 million a year to develop alternate 
raw materials, he said. The Bureau of 
Mines has a similar program under way, 
Reeves reported. 


GP Receives Award 


In recognition of the part General 
Petroleum Corporation has played in 
giving employment to able and disabled 
Veterans during 1948, the seventh and 
cighth Districts of the American Legion, 
€partment of California, has presented 
a Citation of Recognition to the com- 
pate B. F. Ball, Northern California 
‘vision manager for General Petroleum, 


i the award in behalf of the com- 
y. 
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Current Plant Facilities Expansion 
Program Outlined by Anglo-lranian 


Expansion and development are 
planned and started on five main Anglo- 
Iranian Oil Company and_ subsidiary 
refineries, at Abadan, Haifa, Grange- 
mouth, Llandarcy and Courchelettes, in 
France. 

Abadan—Lubricants are to be pro- 
duced at the Abadan refinery for the 
first time. Units being instaJled include 
a Furfural extraction plant, producing 
400 barrels a day; and an M.E.K. plant 
producing 400 barrels a day. Another 
new installation will be a clay contact 
plant with a daily capacity of 600 barrels. 

An additional jetty is being built for 
packaged products. Another important 
development is the installation of a 
catalytic cracking plant of 30,000-barrel 
daily capacity. To meet the demands of 
the new equipment for water, another 
pumping station is to be built, with a 
capacity of 28 million gallons a day. 
The greater electricity supply needed is 
to be met by an extension of the electric 
plant producing 60,000 kilowatts. 

Haifa (Consolidated Refineries, Ltd.) 
—At the moment all developments here 
have been suspended due to the political 
situation. 

Two stages of development are en- 
visaged. During the first the plant will 
be rid of wartime improvisations. In the 
second stage it is planned to equip and 
install new plant, which will bring the 
daily production to 80,000 barrels, or 
double the present capacity. The date 
for completion is provisionally fixed for 
1950. It is also planned to produce 2500 
barrels a day of lubricants at Haifa. 





Tarkington Named Official 
Continental Oil Company 


A. W. Tarkington of Tulsa, formerly 
assistant treasurer of Bethlehem Supply 
Company, has been appointed treasurer 
of Continental Oil 
Company, Ponca 
City, Okla. 

Tarkington attend- 
ed The. Rice Insti- 
tute, Houston and 
S. M. U., Dallas, 
where in 1932 he re- 
ceived’ his B. S. de- 
gree in commerce. 
His first job was with 
the First National 
Bank, Dallas. He 
joined Bethlehem 
Supply Company, 
Tulsa, in 1937 as 
credit manager and 
has been assistant treasurer since 1939. 

Appointment of Serge B. Jurenev as 
manager of Continental Oil Company’s 
coordinating. and planning department 
also was announced last month. 

“The department is being created” to 
coordinate various activities of the com- 
pany and to develop financial plans and 


Tarkington 


programs. President L. F. McCollum 
said. 

Jureney will relinquish the office of 
treasurer which he held temporarily 


but will continue as secretary of the 
company. ° 





Other products will include white spirit 
and solvents. For the lubricant produc- 
tion, a vacuum distillation unit is to be 
installed, with a capacity of 13,000 bar- 
rels daily. 

Other projected installations include a 
propane deasphalting plant, with a ca- 
pacity of 4500 barrels a day, a Furfural 
plant producing 5800 barrels a day, and 
a clay treatment plant with a capacity of 
2800 barrels a day. 

Grangemouth, Scotland (Scottish Oils, 
Ltd.)—A new distillation and catalytic 
cracking plant is ‘to be installed, to in- 
crease the daily production to 24,000 
barrels, thus making an over-all increase 
of 5000 barrels. 

Extensions are to be made to the dock 
facilities. About $50 million is to be 
spent at Grangemouth for new projects, 
including the petrochemical plant, which 
is to be put into operation by Anglo- 
Iranian Oil Company and_ Distillers 
Company, Ltd. The joint company will 
have the name of British Petroleum 
Chemicals, Ltd. 

Llandarcy, Wales (National Oil Refin- 
eries, Ltd.)—The throughput capacity of 
National Oil Refineries, Ltd., a sub- 
sidiary of Anglo-Iranian, is expected to 
reach 7.5 million barrels annually when 
the present expansion is completed, with 
a daily capacity of 20,000 barrels, or 
about three times the present rate. In 
addition, extensions are being carried 
out to enable 4 million barrels of fuel oil 
a year to be imported and distributed. 
An increase in production of bottled gas 
is also to be made, and heavy oil produc- 
tion increased. Welfare and _ training 
facilities are also to be developed. The 
expected cost of this project is about 
$37 million. 

France (Société General des Huiles de 
Petrole)—At the S.G.H.P.’s refinery at 
Courchelettes, preparations for produc- 
tion of lubricants are in progress. It is 
expected that 800 barrels a day will be 
produced. A crude distillation unit also 
is to be installed at Dunkirk to operate 
in combination with the refinery at 
Courchelettes. This project is only in its 
early stages. 


Catarole Plant Underway 
Near Manchester, England 


Petrochemicals, Ltd. has begun con- 
struction on its Catarole plant at Part- 
ington, near Manchester. The first units 
will be in operation by the end of 1948 


and the remaining units within nine 
months. 
By this Catarole process aromatic 


hydrocarbons and olefinic and paraffinic 
gases may be produced simultaneously 
from petroleum, The aromatics include 
benzene, toluene, xylenes, ethyl-benzene, 
styrene, alkyl-benzenes, naphthalene, 
methyl - naphthalenes, anthracene, phe- 
nanthrene, fluorene, pyrene and chry- 
sene. The gaseous products include 
ethylene, propylene, butylenes and buta- 
diene. 

With an initial capacity of 439,320 to 
512,540 barrels per year, the plant will 
use a petroleum distillate such as nap- 
tha, kerosine or -gas oil as raw material 
for the process. Olefinic gases will be 
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converted into liquid and solid inter- 
mediates and finished products. The 
plant will economically separate the 
gases at high purity. Special attention 
has been given to heat economy, in- 
cluding the generation of high pressure 
steam and the use of back-pressure 


turbo-generators. 


Chemical Progress Plans 


Latest developments, discoveries and 
applications in industrial chemistry will 
be exhibited at the fifth National Chem- 
ical Exposition from October 12 to 16 
at the Coliseum in Chicago. 


A. H. Hayes Promoted 


A. H. Hayes has been promoted to 
assistant general superintendent of the 
Whiting, Ind., refinery of Standard Oil 
Company (Indiana) to succeed J. C. 
Ducommun, who became refinery man- 
ager July 12. Hayes, ‘who joined the 
company in 1930 as a chemist, became 
superintendent of the light oils division 
at the refinery in 1946. He holds a 
master of science degree in chemical 
engineering from Massachusetts Insti- 
tute of Technology. 


———— = 


Refiner Authors 
® CONTINUED FROM PAGE 136 


Flash Test Subject 
Discussed by Trusty 


A. W. Trusty, author of the.article 
concerning the history of flash tests 
for petroleum products (starts on 
page 99), is truly a gentleman of the 
Old South, being born in Pine Valley, 
Miss. 


A. W. TRUSTY 





; 


| Edmister Delayed | 


The W, C. Edmister. series on ‘‘Ap- 
| plication of Thermodynamics to Hy- | 
drocarbon Processing,” the first 12 | 
| parts of which were concluded in the 
| June issue of Petroleum Refiner, is 
not being resumed as planned in this 
month’s issue, Edmister, who is as- 
suming new teaching duties with 
Carnegie institute of Technology, 
Pittsburgh, as a professor of chemical | 
engineering, advises that he has been 
| so thoroughly engaged in moving | 
| from Scarsdale, N. Y., to Pittsburgh, | 
| that his writing has been inter- 
rupted. | 
Part 13, the first of the second in- 
stallment of 12 parts, will be re- 
sumed in Petroleum Refiner at the 
earliest possible date. 


Walters Resigns 


Maury Walters has resigned as vice 
president and director of Refiners Serv- 
ice, Inc. Although he will act hereafter 
in an advisory capacity, Walters found 
he finds it necessary to devote the 
majority of his time to duties with Lake- 
side Refining Company, Kalamazoo, 
Mich. 


Co-Op Buys Production 


National Cooperative Refining Asso- 
ciation has purchased 75 percent of the 
stock of Western Petroleum Explora- 
tion Company and all production of 


A graduate of Mississippi College, he 
has been associated with Arkansas Fuel 
Oil Company, Shreveport, since 1925, 
with the exception of a year and a half 
which he spent with Premier Oil and 
Refining Company in their aviation gas- 
oline plant in Cotton Valley, La. He has 
been instructing students at Centenary 
College evening school in petroleum re- 
fining for the past 12 years. 

Amateur bricklaying and carpentery 
around his home keeps Trusty busy in 
his leisure time. 


Pre-Law Student Is 
Success as Engineer 


Fishing in salt and fresh water areas 
is the favorite pastime of R. N. Blaize, 
but writing such articles as “Vacuum 
Distillation” (starts on page 108) for the 
PETROLEUM REFINER keeps his leisure fish- 
ing time to a minimum. He admits that 
his bowling score is falling off also. 

Born in Pass Christian, Miss., Blaize 
spent his childhood on the Gulf Coast. 
A high school football star and athletic 
fan, he decided to enter the law profes- 
sion, but after one year of pre-law at 
Tulane University Blaize decided that 
law was not for him. Changing to engi- 
neering and to Louisiana State Univer- 
sity a year later, Blaize graduated in 
1934 with a degree in chemical engi- 
neering. 

Lion Oil Company started him on his 
profession and he stayed with them for 
six years before going to Eastern States 
Petroleum Company. While with East- 
ern States he had a year’s absence which 
he spent in Ozark Ordnance work. In 






















Mouser Drilling Company for an amount 
in excess of $1 million. About 1200 bar. 
rels daily of crude from 87 producing 
wells is involved. 


Charles Brown Promoted 


Tide Water Associated Oil Company 
has appointed Charles R. Brown vice 
president. Formerly he was assistant to 
W. F. Humphrey, president. Brown is a 
member of the western division operat- 
ing committee. 















J. B. Edwards Dies 


J. B. Edwards, 63, retired Socony- 
Vacuum Oil Company official, died in 
Detroit on August 11. Educated at Ver- 
mont University, Edwards entered the 
oil industry with Standard Oil Com- 
pany (New Jersey). He became a mem- 
ber of the board of directors of Tide 
Water Oil Company and was manager 
of its Bayonne refinery. When he joined 
White Star Refining Company, he be- 
came vice president of the company 



























































and later, manager of manufacturing for N 

the White Star division of Socony- (1 
Vacuum. He directed the building of 
the present Socony- Vacuum refinery 

plant at Trenton, Mich. . 

. 

an 

Edgar Holbein Dies fo 

Edgar A. Holbein, 67, retired vice me 

president and director of Esso Standard % dy 

Oil Co., died at his home in Bronx- Li 

ville, N. Y., on August 11. He is cred- pu 

ited with marketing the first premium Be 

motor fuel sold by Jersey Standard. in| 

. oiunie WI 

1945 Blaize formed a partnership with of 

J. L. Armstrong as the Blaize-Arn- per 

strong Engineering Company to perform the 

consulting and design engineering work for 

This year he joined State Engineering pag 

Company as president. The firm serves of 

the petroleum and petrochemical indus- of | 

try in engineering, construction and wel 

fabrication work. Nice work for a former wel 

pre-law student! obt 
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SCIENCE and TECHNOLOGY 








The abstracts here presented are selected from the current 
literature of science and technology to afford reference to 
fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade 


Photostat copies of original articles will be supplied at cost 
by The Leslie Laboratories. Complete or limited bibliographies 
covering special topics by title, by abstracts, or in complete 
manuscript, will also be prepared and furnished at reasonable 
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amount 
100 bar- 
oducing 
ed 
ompany 
wn vice 
— ‘es journals are not included. 
operat- 
cost by the Laboratories. 
Socony- 
died in 
at Ver- 
‘red the 
il Com- 
ard @ Fundamental Physical and 
manager Chemical Data 
e joined 
he be- 
ompany Selected Properties of Hydrocarbons. 
ring for Natl. Bur. Standards Tech. News Bull., 32 
Socony- (1948) pp. 62-3. 
pos of The American Petroleum Institute Re- 
ee search Project 44 was organized in 1941 
by the National Bureau of Standards 
and the American Petroleum Institute 
for the study and compilation of funda- 
‘ed vice mental data on the physical and thermo- 
Standard dynamic properties of hydrocarbons. 
Bronx- Literature data are examined and un- 
is cred- published data are critically appraised. 
premium Best values are selected and tabulated 
dard. in convient form for prompt distribution. 
eae Where no data are available, calculations 
nip with of thermodynamic and physical pro- 
ze-Arn- perties are made. As of January 1948, 
‘perform the Project has issued in loose-leaf 
ig work form, 398 pages of numerical data, 3 
ineering pages of fundamental constants, 7 pages 
n serves of values of conversion factors, 1 page 
al indus- of equations, and 16 pages of molecular 
‘on and weights. Sets of the existing data, as 
a former well as new material as issued, can be 


obtained by research workers and lab- 
oratories in industry, research institu- 
tions and universities from the API, at- 
tention of D. V. Stroop, 50 West 50th 
Street, New York City, in complete 
sets only, at a cost of 3 cents per sheet 
for the tables of properties and 5 cents 
per sheet for the spectral data. A bound 
volume, that contains all the data issued 
up to May 31, 1947, and which is desig- 
nated NBS Circular C461, is available 
from the Superintendent of Documents, 
U. S. Government Printing Office, 
Washington 25, D. C., for $2.75 per 
copy. 

















The Extension of Thermodynamic 
Values from the Aliphatic to the Aro- 
matic Series. 1. G. M. BREMNER AND G. D. 
THomas. Trans. Faraday Soc., 43 (1947) 
pp. 779-85. 

The free energies of formation and 
entropies of aliphatic hydrocarbons can 
© expressed as the sum of contributions 
“haracteristic of individual groups. Thus 
the known differences between isomers 
ate taken into account. Instead of sum- 
thee individual group contributions, the 

‘rmodynamic properties of a com- 
ao can be estimated by referring it 
aa et compounds containing the same 
p er and type of groups. Group 
— are given to represent the 

‘rmodynamic changes accompanying 

















the formation of cyclohexane and cy- 
clohexene from aliphatic hydrocarbons. 
The heats of formation are additive 
even when ring closure occurs, Some- 
what surprisingly, the entropy change 
is positive in sign. 


System 1-Butene-n-Butane. B. H. Sace 
AND W. N. Lacey. Ind. Eng. Chem., 40 
(1948) pp. 1299-1301. 

The need for data on the phase be- 
havior of systems containing both paraf- 
fin and olefin has been emphasized by 
recent developments of petroleum pro- 
cesses. The compositions of coexisting 
gas and liquid phases in the 1-butene- 
n-butane system were experimentally de- 
termined for seventeen equilibrium states 
at four temperatures ranging from 100 
to 280° F. The results, which are not 
of great accuracy, were correlated graph- 
ically by plotting the isobaric difference 
in the mole fractions of 1-butene in the 
two phases as isothermal functions of 
the mole fraction of 1-butene in the 
liquid phase. Throughout the interval 
of temperature experimentally investi- 
gated the observed difference between 
the composition of coexisting phases is 
markedly less than that predicted by 
Raoult’s law. The results are presented 
in tabular and graphical form and a 
bibliography of 6 references is included. 


Physical Properties of Benzene-Meth- 
anol Mixtures. G. C. Wuiams, S. 
RosENBERG, AND H. A. RorHENBERG. /nd. 
Eng. Chem. 40 (1948) pp. 1273-6. 

Data and curves are presented for the 
densities, refractive indices, boiling 
points, specific heats, heats of mixing, 
and enthalpies of boiling liquid and 
saturated vapor for the azeotropic sy- 
stem, benzene-methanol. The data ob- 
tained in the study approximately con- 
firm the reported composition of the 
azeotrope, but indicate that the maxima 
and minima for other properties are at 
other compositions. A bibliography of 
5 references is included. 


Double Bond Index. M. P. Lirxrn, 
ALBert SANKIN, AND C. C. Martin. 
Analytical Chem., 20 (1948) pp. 598-606. 

Specific dispersion is a most useful 
property in connection with the deter- 
mination of olefins and aromatics in 
petroleum. Double bond index is defined 
by the equation: 


— (8 —98)(M + 17) 
DBI= 31960 


where 4 is the specific dispersion for the 
F and C lines of hydrogen, M is the 
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molecular weight, and Q is the number 
of double bonds per molecular. The 
double bond index is useful in identify- 
ing the predominant type of aromatic 
or olefinic hydrocarbons in petroleum 
fractions, regardless of the presence 
of paraffins and naphthenes. The data 
required are specific dispersion; mole- 
cular weight, which can be obtained 
either from density and mid-boiling 
point or from viscosities at 100 and 
210° F.; and number of double bonds 
per molecule, which can be calculated 
from per cent hydrogen before and 
after complete hydrogenation of the 
sample. At the present time this corre- 
lation is regarded as a research tool 
and not as a routine analytical method 
because the determination of the number 
of double bonds is a time-consuming 
process. The double bond indexes of 
several types of hydrocarbons and of 
individual hydrocarbons are presented 
in tabular and graphical form. Valuable 
data are presented in tabular form and 
a bibliography of 34 references is in- 
cluded. 





Chemical Composition and 
Reactions 





Kinetics of Methane Synthesis. Wi1- 
L1aM W. AKERS AND Ropert R. Wuire. 
Chem. Eng. Progress, 44 (1948) pp. 553- 
66. 


The reaction between carbon mono- 
xide and hydrogen over a_ reduced 
nickel catalyst was studied at 1 atmos- 
phere pressure over the temperature 
range 300-350° C. Data were obtained 
at four space velocities for three diff- 
erent feed compositions. The methane 
synthesis reaction on the surface of the 
nickel catalyst appears to be 

CO+ 3H:= CH, + H:O 
Carbon dioxide is formed by the side 
reaction 

CO+ H:0 = CO, + He 
An equation is given that correlates the 
rate of the methane synthesis reaction 
and also an equation is given from which 
the rate of formation of carbon dioxide 
can be calculated. The rate of formation 
of carbon dioxide remains almost con- 
stant until the rate of methane for- 
mation has decreased to this rate. There- 
after the two rates are equal and the 
methane rate equation can be used as 
the carbon dioxide rate equation. The 
data secured in the course of the work 
are presented in considerable detail in 
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tabular and graphical form and a biblio- 
graphy of 47 references is included. 


The Exchange Reaction between 
Methane and Deutero-methanes on 
Silica-Alumina Cracking Catalysts. G. 
PARRAVANO, E. F. HAMMEL AND Hucu S. 
Tayior. Jour. Am. Chem. Soc., 70 (1948) 
pp. 2269-70. 

It is suggested by one of the authors 
that the cracking of petroleum hydro- 
carbons on silica-alumina catalysts 
should be initiated by the breaking of 
at least one C-H bond in the hydro- 
carbon molecule. Otherwise, it is not 
possible for the carbon core of a hydro- 
carbon chain to come within the radius 
of chemical interaction with the catalyst 
surface. A study of the exchange re- 
action between hydrocarbons and deu- 
terohydrocarbons in contact with silica- 
alumina catalysts permits a direct and 
convincing test of the idea. The exchange 
reaction between methane and deutero- 
methanes on silica-alumina. cracking 
catalysts occurs measurably at tempera- 
tures of 345° C. and higher. Activation 
energy between 345 and 384° C. is 13 
keal. A mechanism for the cracking pro- 
cess of hydrocarbons is postulated. This 
mechanism involves two steps: first, the 
scission of C-H bonds, and then the 
scission of C-C bonds. Ethylene hydro- 
genation takes place on the same cata- 
lyst and in the same temperature range. 


Catalytic Isomerization of Butene-1 
to Butene-2. J. Turkevicnh Anp R. K. 
SmitTH, Princeton University. J. Chem. 
Phys., 16 (1948) pp. 466-80. 

The isomerization of butene-1_ to 
butene-2 using various liquid and solid 
catalysts was studied. A mechanism 
based on hydrogen transfer by the cat- 
alyst is proposed to explain the results 
and the mechanism is extended to. apply 
to the action of catalysts in alkylation, 
cracking, and polymerization. The re- 
action is reversible; butene-1 can be 
prepared from butene-2 if the thermo- 
dynamic requirements are satisfied. Poly- 
merization can be considered as a hy- 
drogen transfer between two olefin mole- 
cules; alkylation can be considered a 


hydrogen switch between a_ paraffin 
and an olefin in which hydrogen is 
transferred by the catalyst. Cracking 


considered as a reaction in 
which the catalyst removes hydrogen 
from one carbon atom and transfers 
it to a carbon atom one removed from 
the first carbon atom. 


may be 


Hydrocarbon Conversion at High 
Temperatures and Pressures, FE. A. 
Ketso anp J. A. Snyper. Ind. Eng. Chem., 
40 (1948) pp. 1332-6. 

The pilot plant described by the 
authors can be employed in_ investi- 
gations of either thermal or fixed bed 
conversions of petroleum fractions. The 
economic value of refinery charge stocks 
can be resolved for thermal operations 
such as coil-only naptha reforming and 
steam cracking, coil-and-drum gas oil 
cracking and residuum viscosity break- 
ing, or fixed-bed catalytic conversions 
such as polymerization, alkylation, aro- 
matization, desulfurization, and isomeri- 
zation. Studies of the process variables 
can be made.under closely controlled 
operating conditions and uniformity of 
charge stocks, and promising new pro- 
cesses can be fully appraised and de- 
veloped by the use of the equipment. 
A flow diagram of the pilot unit is 
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Chemicals Wanted ‘ 


The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan- 
tities, please inform the Registry. 

Trifluoroethanol 

2, 2-Difluorohexane 

1, 1-Difluorohexane 

1—Cyclopentene-4-one 
Ethionic acid 
Bicyclo (2, 2, 1)-2-heptene 
4—B-Hydroxyethylimidazole 
4—B-Dimethylaminoethylimi- 

dazole 

Dihydrofuran 

2, 5-Dichlorostyrene 

3. 4-Dichlorostyrene 

Dichlorophosphoryl] fluoride 

4—Chloromethylimidazole 

Boron sulfide 

Benzyl fluoride 
Petroselinic acid 
3—Chloro-2-butanol 
Hexadiene-1, 3 
1—Vinyl-1-cyclopentene 
1—Vinyl-1, 3-cyclopentadiene 
1—Vinylanthracene 
2—Vinylanthracene 

Vinyl naphthalenes 








presented and the different items of the 
equipment are described in some detail. 
Satisfactory performance has _ been 
realized from the use of the plant from 
the standpoint of material balances, re- 
producibility of results, and consistency 
of the data. 


Spontaneous Ignition of Nickel Car- 
bonyl Vapor. The Ignition of n-Butane. 
EL_mer J. Bapin, Paut C. HunrtTER AND 
Ropert N. PeAse. Jour. Am. Chem. Soc., 
70 (1948) pp. 2055-6. 

The addition of nickel carbonyl to an 
n-butane-oxygen mixture causes the latter 
to react at 20-40° C., that is, the oxi- 
dation of n-butane is induced by the 
presence of nickel carbonyl. Nickel car- 
bonyl vapor alone explodes in air or in 
oxygen at 20° C. and at partial pres- 
sures as low as 15 mm. The explosion 
is preceded by a long and variable in- 
duction period. Existence of an explosion 
limit and of an induction period suggests 
a chain process. The exact mechanism 
of initiation is not known. 


Acetylene Chemistry. W. E. HANnrorp 
AND D. L. Futter. Ind. Eng. Chem., 40 
(1948) pp. 1171-7. 

Acetylene chemistry was one of the 
major contributions of the German 
scientists to their war effort. The 
authors’ paper is, in general, a des- 
cription of the experiences at the Gen- 
eral Aniline and Film plant with these 
reactions. The development of acetylene 
chemistry in Europe during the past 
twenty years was the result of extensive 
research and development by Reppe and 
his co-workers of the I. G. Farben- 
industrie. These advances were attri- 
butable mainly to the fact that they 
found how to handle acelytene at 200 
to 300 pounds pressure per sq. in. at 
temperatures up to 200° C. This was 
accomplished by diluting acetylene with 
an inert material, such as nitrogen, or 









by constructing suitable apparatus. Datg © 
on the explosive behavior of acetylene 
and certain mixtures are presented. Two 
types of reactions of acetylene were | 
developed. First, reactions from whi¢ 
the product resulting from a reactang 
and acetylene could best be explain 
by migration of an acetylenic hydrogen 
and secondly, those that can best be 
explained by an addition of a reactant) 
to the acetylene linkage. Among th 
topics discussed are vinylation, ethyny.7) 
lation, carboxylation, and cyclic poly. 
merization, A bibliography of 28 ref. | 
erences is included. 



























































The Reactions of Diborane with Hy- 
drocarbons. DatLtas T. Hurp. Jour. Am. 
Chem. Soc., 70 (1948) pp. 2053-5. 

The reactions of diborane with hydro- 
carbons were investigated at elevated 
temperatures using low concentrations 
of diborane. Under these conditions it 
was found that the addition of diborane 
to olefins results in the formation of 
trialkylborons. A_ substitution reaction 
occurs with benzene to form phynyl- 
boron compounds. The reactions of di- 
borane with paraffins are complex and 
involve paraffin chain breakdown and 
paraffin chain synthesis as well as the 
formation of boron-carbon bonds. 



















































Manufacture: Processes and 
Plant 








Production of 2,3-Dimethylbutane by 


Alkylation. R. B. THompson Anp J. A. 7 
CuHENICEK. Ind. Eng. Chem., 40 (1948) 
pp. 1265-9. 


2,3-dimethylbutane has been found 
to be a desirable component of aviation 
fuels because of its high octane number, 
high blending value, and excellent rich- 
mixture response. Also its boiling point 
of 136° F. is low enough so that the 
quantity of isopentane used to meet 
vapor pressure requirements of aviation 
fuel can be reduced. The authors de- 
scribe a process for the production o! 
2,3-dimethylbutane by the alkylation oi 
isobutane with ethylene, using a liquid 
aluminum chloride-hydrocarbon complex 
catalyst and ethyl chloride promoter 
The catalyst has long life, is relatively 
inexpensive, and can be maintained at 
constant activity level such that high 
yields of 2,3-dimethylbutane are ob- 
tained. Total alkylate yields of 270 to 
300 weight percent, based on ethylene 
consumed, are obtained and the product 
contains 68 to 75 volume percent of 2,5 
dimethylbutane. The catalyst life ' 
approximately 85 gallons of total alky- 
late per pound of fresh aluminum 
chloride introduced from a_ saturator. 
The optimum conditions for operatic? 
are given. The composition of the cat 
alyst affects the yield and quality of the 
alkylate produced. A satisfactory alky- 
late can be obtained by using catalyst 
with the following range of composition: 
17 to 13 percent aluminum, 50 to * 
percent chlorine, and 23 to 34 percell 
carbon. 
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Introduction to Fluidization. M™ 
Leva, Mitton GruMMER, Murray WED 
TRAUB, AND Morris PoticHik. Chem. Eng 
Progress, 44 (1948) pp. 511-20. 

The investigators studied countet 
gravity flow of air, carbon dioxide, a 
helium through beds of round and shat? 
sands. This type of flow does not @ 
fundamentally from cogravity flow pro 
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vided no bed expansion occurs. The 
importance of the point of bed expansion 
in connection with the onset of fluidi- 
zation was understood and a correlation 
developed that will permit the estimation 
of the fluid rate necessary for initial 
bed expansion. The equation applied 
to narrow cuts as well as to mixtures, 
rovided the diameter of the particles 
in the mixture is defined according to 
the rule proposed. Typical photographs 
of the materials tested are presented. 
Fluidization phenomena in a 2%-inch 
and in a 4-inch glass tube are discussed 
and possible explanations for the slug- 
ging and channeling behavior of fluidized 
beds are proposed. A bibliography of 
6 references is included. 


Production of High Cetane Number 
Diesel Fuels by Hydrogenation. J. A. 
Triton, W. M. Sir, anv W. G. Hock- 
percer. Ind. Eng. Chem., 40 (1948) pp. 
1269-73. 

The production of diesel fuels of 70 
to 80 cetane number is of interest be- 
cause such fuels can be used in blend- 
ing low quality stocks to produce fuels 
of 50 or better cetane number. The 
authors describe the characteristics of 
hydrogenated diesel fuels of high cetane 
number that can either be used as such, 
or as blending agents. Diesel fuels hav- 
ing cetane numbers above 70 and pour 
points below 30° F. have been produced 
experimentally by high pressure de- 
structive hydrogenation of paraffin wax, 
petrolatum, and paraffinic gas oil, and 
by saturation hydrogenation of Fischer- 
Tropsch Diesel fuel synthesized with an 
iron-type catalyst. These fuels contain 
chiefly straight chain hydrocarbons hav- 
ing from 10 to 16 carbon atoms per 


molecule. Diesel fuels having cetane 
numbers of 50 to 55 have been produced 
by the hydrogenation of virgin and cat- 
alytically cracked gas oils, both con- 
taining significant proportions of naph- 
thene and aromatic hydrocarbons. De- 
structive hydrogenation was shown to 
be superior to either thermal or catalytic 
cracking for the production of Diesel 
fuels from paraffinic feed stocks. A bib- 
liography of 16 references is included. 


Vaporization in Furnace Tubes. G. 
Baars. Jour. Inst. of Petroleum, 34 (1948) 
pp. 417-42. 

The author reviews the development 
of pipe-still heaters and discusses the 
phenomena of vaporization in tubular 
heaters. The phenomena involved in the 
vaporization of oil in furnace tube sys- 
tems as heat is added are analyzed. 
Graphs are presented for various types 
of furnaces. The question of change of 
series to parallel flow is considered and 
briefly discussed. The author concludes 
with the comment that the object of his 
paper is to draw attention to a subject 
regarding which little is to be found in 
the reference literature. 


Effect of Catalysts on the Hydro- 
genolysis of Coal. M. Petirerz, E. M. 
KuHN, S. FrrepMAN, AND H. H. Srorcu. 
Ind. Eng. Chem., 40 (1948) pp. 1259-64. 


The art of obtaining liquid products 
from coal depends primarily on the re- 
action of coal and hydrogen. The main 
difference between coal and oil is the 
percentage of hydrogen contained. To 
obtain from bituminous coal a product 
similar in elementary composition to oil, 
it is necessary to add 6 percent of hy- 














Design, Construction and 
the Complete Equipping of 
Laboratories, Biological, ) 


Chemical, Cosmetic, Drug 
and Food Plants. 


A List of Nationally-known REPEAT Clients 
will be mailed you on request 


‘4 
’ 





WIGTON -ABBOTT CORPORATION 


PLAINFIELD 


Telephone 


NEW JERSEY 


PLainfield 5-2000 





drogen after elimination of oxygen. The 
liquid product resulting from the pri. 
mary liquefaction of coal has a complex 
structure and comprises materials that 
are liquid at atmospheric conditions, 
This product contains dissolved and 
suspended semi-solid and solid matter, 
the amount of which depends upon the 
degree of coal hydrogenation. The pn. 
hexane-soluble fraction of coal hydro. 
genation product is largely distillable 
and represents the most valuable prod- 
uct of coal hydrogenation. The fraction 
insoluble in n-hexane, but soluble. in 
benzene, is undistillable and asphaltic 
in nature, Experimental data show that 
asphaltenes are produced in the first 
step of coal cleavage and, with the prog. 
ress of hydrogenolysis, can be quanti- 
tatively reduced to form n-hexane-sol- 
uble material. The elimination of as- 
phaltenes from the primary product of 
coal liquefaction was the main object of 
the investigation reported, Fractions of 
asphaltenes give rise to heat transfer 
difficulties in any continuous process, 
It was expected that selected catalysts 
would be active in promoting hydro- 
genolysis of asphaltenes, which is the 
sluggish step in coal liquefaction. In- 
vestigation showed that zinc-antimony 
catalyst lowers the asphaltene content, 
especially at low reaction temperature 
Because tin is one of the best catalysts 
in the primary cracking of coal, and 
zinc-antimony alloy showed activation 
in hydrogenolysis of asphaltenes, a com- 
bined tin and zinc-antimony catalyst 
was tried. This was found to enhance 
the hydrogenolysis of asphaltenes to a 
greater degree than the zinc-antimony 
material and at the same time to acti- 
vate the primary cracking of coal to the 
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October. 1 4th* 
will be 


your day 
to shine! 


*Oil Progress Day 


GET READY NOW! 
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3500 hp-6000 rpm Worth- 










th is the ington condensing type 

tion. In- Steam Turbine driving a 

antimony blower in a large catalytic 
cracking plont. 
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ahs A 20,000 hp Worthington Steam Turbine is now 
being built for a centrifugal compressor drive 
































Y# More and more refineries are available. Worthington engi- For further proof. .. in steam 
‘4 getting more horsepower from _ neers, drawing on their rich turbines as in so much other 
less steam, because their blowers experience indevelopingblower | equipment. . . there’s more worth 
and centrifugal compressorsop- and compressor drives, offer in Worthington, write for infor- 
erate at high efficiency with you the variety of frame sizes mation. Worthington Pump and 
y Worthington Steam Turbine that assures the right unit for Machinery Corporation, Steam 
7 Drives. your requirements. Turbine Division, Wellsville, N.Y. 
No. 94 








Whatever the type your plant 
demands. ..straight condensing, 
Straight non-condensing, We © *g T o4 a ‘te G TO 7 
bleeder, mixed pressure, mixed 
Pfessure bleeder, low pressure 
or high back pressure.. there’s 
4 Worthington Turbine unit 
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allea Expansion Joints Rate... 






a Zallea Stainless Steel Expansion Joint shown above is 
one of several used in the process steam distribution line 
of a large Western refinery ... installed for dependable, eco- 
nomical operation. 

In refineries, in power plants, in chemical process plants— 
throughout industry—Zallea Expansion Joints are rated first 
choice as the ideal medium for absorbing movement in pipe lines 
due to thermal changes. These features tell why more and more 
engineers and designers insist on Zallea when + dn want the best: 


@ More economical than expansion sions—enables installation in 
bends—the cost of insulating and close quarters. 
installing a bend alone is fre- @ Elements may be made of stain- 
quently more than the cost of a less steels, copper, or any other 
Zallea Expansion Joint. metal required. 

© No maintenance—having no e Hydraulic method of forming 
packing they may be used assures uniform wall thickness 
in underground lines with- throughout corrugations. 
out manholes. @ As easy to install as an ordinary 

© Low thrust against anchors—re- donged or welding fitting. 
quire only 1/10 the force re- @ Traverse range from fractions 
quired to compress some slip of an inch up to 714” in a single 
type expansion joints. unit and 15” in a double unit. 

© An expansion joint for every e@ Pressure range from vacuum to 
type of service— special types 300 Ibs. in standard units. Up 
or combined axial and to 1000 Ibs. in special units. 
lateral movement. @ Temperature range from sub- 

© Shorter face to face dimen- zero to 1600° F. 


Catalog 47 contains complete information on all Zallea Expan- 
sion Joints. We would be pleased to send you a copy. Write 
today! Zallea Brothers, 890 Locust Street, Wilmington 99, Del. 






NSION JOINTS 


‘and valuable chemicals are scrubbed 








same extent as tin. The presence of , 
vehicle or solvent in coal hydrogenation 
is undesirable because larger amounts 
of asphaltenes appear in the produc 
than when no such vehicle is used. 





Petrochemicals. A “Chem & Me” 
Flowsheet. Chem. Eng., 55, No. 7 (1948) 
pp. 136-40. 


A flowsheet is presented that shows 
the process used by Celanese at Bishop, 
Texas, for the production of petrochem. 
icals from propane and butane. The hy- 
drocarbons are compressed and oxidized 
by high pressure air. Partial oxidation 
occurs, the gaseous products are cooled, 














from the gas stream with water. Un. 
reacted hydrocarbons are sparated from 
the remaining nitrogen and are recycled 
to the oxidation unite The products are 
formaldehyde, various alcohols, ketones, 
and aldehydes. The formaldehyde stream 
is concentrated and purified, giving an 
end product of 37 percent formaldehyde 
solution. Among the other products 
separated are methanol, acetone, acetal- 
dehyde. isopropanol, n-propanol and a 
mixture of butyl alcohols. Acetic. acid 
is also made by the oxidation of acetal- 
dehyde in a separate unit. 





















Propeller Influence in High Speed 
Stirring. Avery A. Morton aAnp Lesit 
M. RepmMan. Ind. and Eng. Chem., 4 
(1948) pp. 1190-3. 

In high speed stirring the wall of th 
flask or container acts chiefly as a sur- 
face over which the liquid flows readil 
whereas the propeller furnishes a sur- 
face where the disintegration of solids 
or chemical reactions in heterogeneous 
systems occurs. These separate fune- 
tions must be kept in mind during the 
design and use of apparatus. A metho 
based on average particle size is giver 
for rating the effectiveness of propeller 
action. Effectiveness increases as_ the 
area of the propeller surface and the 
speed of the propeller are increased, The 
shape and pitch of the propeller wer 
found to have a definite influence. T! 
manner in which high speed stirring 
affects different reactions is discussed 
A bibliography of 11 references is i 
cluded. 


























Developments in Metals and Alloys 
for Chemical Plant Equipment. W. / 
Frienp. Chem. Eng. Progress, 44 (19% 
pp. 501-10. . 

Trends in chemical processing towaré 
increased use of higher temperaturts 
and pressures for accelerating reactions 
that occur slowly or not at all unde 
more moderate conditions is mentioned 
Typical unit processes are those invol- 
ing hydrolysis, hydrogenation or poly: 
merization. On the other hand, there 
increased use of subzero temperature! 
accomplish and maintain liquefaction © 
gases in solvent extraction or gas Sep 
ration work or to control the course 0 
certain réactions as in butyl rubber pr 
duction. These wide extremes of servi 
conditions call for versatility im ™ 
properties of materials for construct! 
of process equipment. Recent develop: 
ment in metals and alloys have been" 
the direction of establishing and impr 
ing the mechanical and physical pror 
erties of metals at elevated tempel 
tures. The author’s paper is a summit) 
intended to include some developmet® 
in metals and alloys used for chemi 
plant equipment with an accent on ¢ 
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vated-temperature properties. Some of 
the alloys considered are those of alum- 
inum, copper, nickel, iron and nickel and 
the stainless steels. A bibliography of 
% references is included. 
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Products: Properties, 
Utilization and Analysis 








Manufacture of “666.” J. Nem, A. E. 
MclLHINNEY AND R. G. Duwntop. Can. 
Chem. & Process Inds., 32 (1948) pp. 
335-40. 

The insecticide, benzene hexachloride, 
is comprised of at least four isomers, 
the gamma isomer being responsible 
for the insecticidal activity. The sub- 
stance is manufactured by reacting chlo- 
rime and benzene in the presence of 
light. A glass lined steel reaction kettle 
s used with a high pressure quartz 
mercury vapor lamp to irradiaté the 
reaction mixture. Irradiation is accomp- 
lished outside the kettle by using a 
Durichlor pump to circulate the reac- 
tion mixture from the bottom of the 
kettle through an external Pyrex glass 
reaction cylinder, over which is_ the 
mercury lamp. The mixture is returned 
to the kettle through the cover. Chlori- 
nation is effected at 70 to 90° F. Tem- 
perature in a range 60 to 130° F. has 
ittle effect on the quality of the product 
ron production rate. The rate of the 
reaction is controlled by the rate of 
irculation past the zone of irradiation. 
It was found that the yields of chloro- 
benzene, a by-product of the reaction, 
an be reduced to a negligible quantity 
ind the quality of the benzene-hexachlo- 
ride improved by steam-distilling the 
reaction mixture immediately following 
the production of the mixture, 


Determination of Gamma-Benzene 
Hexachloride by Partition Chroma- 
tography. Orto T. Arpii, Paut A. Mun- 
ER AND JOHN F. GALL. Analytical Chem., 
20 (1948) pp. 610-13. 

\ partition chromatographic method 
determining the gamma isomer con- 
tent of benzene hexachloride products 

s described. The solvents used are 
nitromethane and n-hexane and the sup- 
porting medium is silicic acid. The 
method is sufficiently convenient and 
rapid for routine production analysis, 
and requires no expensive equipment 
; Special training. The accuracy is 
about 2 percent based on the actual 
samma isomer content of synthetic mix- 
‘ures of the isomers. The procedure 
appears to be adaptable to the determi- 
nation of some of the other isomers and 
related components. The apparatus and 
procedure are described in some detail 
and typical results are presented in 
abular form. A bibliography of 7 refer- 
ences is included. 


tor 


Measurement of Heat of Combustion 
of Volatile Hydrocarbons. R. L. Le- 
QURNEAU AND Ropert MATTESON. Analy- 
cal Chem., 20 (1948) pp. 663-4. 
Although the petroleum industry’s 
“fgest volume product is gasoline, there 
i Present no standard procedure for 

Measurement of its heat of com- 
— he difficulties with the usual 
indlent capsules or glass ampoules is 
ole one The authors describe a sam- 
a i er having advantages over exist- 

§ liquid sample holders, for contain- 











Here’s a chemical gage 





for any pressure to 1600 p. s. i. 
and also for vacuum or compound ranges, 
and temperatures to 300° F. 


@ An accurate pressure gage for use where 
chemicals or viscous liquids either corrode or 


clog a Bourdon tube. 


The diaphragm is ““TEFLON” which resists 
practically all corrosive chemicals. The diaphragm 
chamber is supplied of any metal most suitable 


for the service. 


Write for complete information about the new 
Helicoid Chemical Gage. 





Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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“STAINLESS STEEL cuts 
our cleaning costs...” 


—day plant managers 


ee ad - 


wt Rt RI ellie litt 


Bubble caps and trays are two of countless refinery uses in which ENDURO Stainless Steel has cut cleaning costs. 
Other applications for money-saving ENDURO include deck plates, truss supports, vapor risers, still linings, heat 
exchanger and condenser tubes, hot oil lines, valves, pumps and cracking stills and tubes. 


@ Faster cleanouts with less manpower is the 
rule where Republic ENDURO Stainless Steel 
is used for tower internals. ENDURO’S smooth 
surface is pore-free and corrosion-resistant; 
it discourages coking and fouling . .. washes 
easily and completely with a hose. 

High in structural strength, ENDURO is used 
in thinner sections, saving space for more 
efficient manways to expedite pre-cleanout 
inspections. And, the low heat capacity of 


light gauge stainless steel enables the tower 
to go back on-stream again in a hurry. 


To save on cleaning costs . . . to shorten in- 
spection and down-time, specify Republic 
ENDURO Stainless Steel—manufactured ina 
wide range of analysis to meet every refinery 
need. Talk with your equipment manufac 
turer or write us for more information: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division *« Massillon, Obio 
GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department : Chrysler Building, New York 17, New York 


STAINLESS STEEL 


BS _ Se. BSsBeareergesgacs 


RESISTANT TO RUST AND CORROSION ¢ RESISTANT TO HEAT e HIGH IN STRENGTH e EASY TO FABRICATE 
EASY TO CLEAN e FREE FROM CONTAMINATION e¢ EYE APPEALING e LONG LASTING e LOW ULTIMATE COST 


A PRODUCT Oo F REPUBLIC STEEL 
Petroleum Refiner—V ol. 27, No. 9.1 











ing low boiling liquid fuels in the de- 
termination of the heats of combustion. 
Typical results are given for pure hy- 
drocarbons and motor and aviation fuels. 
Isopentane is securely held at 25° C., 
only 3° C. below its boiling point. Typi- 
cal data are presented showing the ac- 
curacy of the method. A bibliography 
| of six references is included. 


Determination of Bromine Addition 
Numbers. H. D. DuBois ann D. A. 
Sxooc. Analytical Chem., 20 (1948) pp. 
624-7. 

The authors describe a method for 
the detertnination of bromine additions 
which has given excellent results even 
in the hands of unskilled operators, and 
which involves a direct titration with 
stable potassium bromide-bromate rea- 
gent. The end point is determined by 
the dead-stop electrometric technique 
so that the presence of colored ma- 
terials does not interfere with the de- 
termination. A’ catalyst is used to in- 
crease the reaction rate and cooling is 
employed to reduce substitution to a 
minimum. The method is believed to 
have several advantages: 1) only a sin- 
gle, stable, standard reagent is used; 
2) dark colored materials do not inter- 
fere; 3) substitution is reduced to a 
fimimum; and lastly, the method is 
rapid, and suited for routine work. The 

ratus and procedure are described 
Be typical results are given, A bibliog- 
taphy of six references is included. 


Kinematic Viscometer Tube Cleaning 
tus. James McCiynn. Analytical 
, 20 (1948) pp. 681-2. 

Many petroleum laboratories, where 

lage numbers of kinematic viscosity 


determinations are made, are confronted 
with the problem of cleaning the vis- 
cometer tubes. This operation is time- 
consuming, requires large volumes of 
solvent, necessitates a large stock of 
tubes, and is accompanied by high 
breakage. The author describes an ap- 
paratus by means of which a number 
of tubes can be attached to a manifold 
and solvent circulated through them 
until the mineral oil has been thoroughly 
removed. From one to eight viscometer 
tubes can be cleaned in five minutes. 
No condition has been encountered 
where a light petroleum solvent will 
not satisfactorily clean the tubes when 
the procedure outlined is followed. 


Pore Size Distribution in Porous 
Materials. H. L. Rirrer anp L. C. Ericn. 
Analytical Chem., 20 (1948) pp. 665-70. 

The authors describe a method for 
analyzing small angle x-ray scattering 
data in terms of a continuous distribu- 
tion of pore sizes. They also present 
typical results together with the results 
of other physical methods of explaining 
pore geometry. The theory of small- 
angle x-ray scattering as developed by 
Guinier is applied simply and approxi- 
mately to porous aggregates and the 
results are reduced to continuous distri- 
butions of pore size. A method is given 
for the inversion of the Guinier integral 
under certain simplifying assumptions. A 


simple semi-empirical method of making 


the correction for a finite collimating 
system is-developed and applied. The 
results are correlated with data from 
adsorption measurements and from the 
mercury porosimeter. A bibliography of 
16 references is given. 
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Bureau Survey Reveals 
Gain in Octane Ratings 


Octane ratings of regular and pre- 
mium-priced gasolines sold in service 
stations during the winter of 1947-48 
were up a few points over the ratings 
for the previous winter of 1946-47, ac- 
cording to the semi-annual survey of 
motor gasolines released by James 
Boyd, director of the Bureau of Mines. 

Regular gasoline octane ratings aver- 
aged 75.3 last winter compared with 75.0 
for 1946-47. The premium-priced gaso- 
line ratings averaged 79.4, as against 
78.5 the previous winter. 

The 1947-48 octane ratings continued 
to surpass thé wartime gasolines, the 
survey revealed. During the last winter 
of the war, 1944-45, regular gasoline 
averaged 70.2, and premium-priced mo- 
tor fuel was 75.1. 

Service station gasolines of 140 major 
and minor companies were included in 
last winter’s survey, which was the first - 
made in cooperation with the API, 

A free copy of the Bureau publication, 


. Report of Investigations 4354, “National 


Motor-Gasoline Survey, Winter, 1947- 
48.” may be had from the Bureau of 
Mines, Publications Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 13. 


Ex-Ranger Guard Retires 


Stirling O. Durst, former Texas 
Ranger, has retired as guard at the Port 
Arthur refinery of Gulf Oil Corporation. 
He was commissioned a Ranger in 1918 
and served on the Texas border patrol. 
Durst joined the refinery guard force 
immediately after Pearl Harbor. 
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NATURAL GASOLINE 2" 


HYDROCARBONS NATURAL GASOLINE 
lso-Pentane CORPORATION'S 

Normal Butane HAWKINS, TEXAS 
lso-Butane PLANT 


> POWER- 


Hexane 
“Strength, force or energy manifested in action.” 


STA-VOL-ENE 


For the finest motor fuel blend. use 


WARREN STABILIZED NATURAL GASOLINE 


a 


WARREN PETROLEUM CORPORATION 


s Piook 


5 Po J ~ sir “moc rc 
>A Ps OKLAHOMA CABLE AUUDRESSES Stav Bal. Warren 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products -“-—— 
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US.P. 2,443,229. Extraction of Methyl 
Chloride from Hydrocarbons. O. H. 
Dawson and H. G. Corneil to Stand- 
ard Oil Development Company. 


A hydrocarbon mixture comprising a 
major portion of butylenes and a minor 
amount of methyl chloride, as released 
in low temperature polymerization re- 
actions, is intimately contacted in a 
liquid state with an alcohol having sub- 
Stantial water solubility. The alcoholic 
solution thus formed is contacted with 
water or aqueous NaOH solution to 
form a hydrocarbon phase and an aque- 
ols phase which includes at least the 
Major portion of the methyl chloride. 
After separation of the two phases, the 
hydrocarbons which are substantially 
free from methyl chloride can be fur- 
ther utilized. 


US.P. 2,443,245. Isobutylene Purifica- 
tion. H. J. Hibshman to Standard Oil 
Development Company. 

A tertiary olefin, such as isobutylene, 
is separated from a mixture of satu- 
rated and unsaturated hydrocarbons by 
contacting this mixture with a sulfuric 
acid of sufficient concentration to ex- 
tract the tertiary olefin without causing 
polymerization, e.g. with H:SO, of 55- 
70 percent concentration. The acid ex- 
tract formed is separated from the un- 


\SOLINE absorbed hydrocarbons and then con- 
1ON’S tacted with vapors of saturated hydro- 
TEXAS carbons boiling within the range of 222- 


257° F. The mixture of hydrocarbons 
T is separated from the H:SQO.s, and the 
tertiary olefin is recovered from this mix- 
ture by distillation. 


U.S.P. 2,443,273. Breaking Water-in-Oil 
Emulsions. R. A. Salathiel to Stand- 
ard Oil Development Company. 

A water-in-oil emulsion is mixed with 
we the salt of the reaction product between 

a petroleum sulfonate having a first 

heptane salt number greater than 2 and 

in a second heptane salt number less than 
yn. 23, and a organic amine containing 
only C, H and one atom of N per mol 
and having a mol weight of 55-200 and 
a dissociation constant between 1 X 10* 
and 5 10°. The emulsion is resolved 
into its components by this treatment. 
Examples of the additive are: petroleum 


mahogany sulfonate and/or cyclohexyl 
amine, 


use 


INE 


U.S.P. 2,443,569. Deterioration Inhibi- 
tors for a Hydrocarbon Motor Fuel. 

A. C. Ruggles to Eastman Kadak 

Company. 

The deterioration inhibitor for a hy- 
drocarbon motor fuel according to this 
patent comprises at least one compound 
of the groups consisting of N-alkyl-p- 

aminophenols in which the alkyl group 


contains 1-5 C atoms and N, N’-dialkyl- 
p-phenylendiamines in which each alkyl 
group also contains 1-5 C atoms. The 
inhibitor is employed as a solution in 
an alcohol with 1-4 C atoms, mixtures 
of these alcohols, or ketones with 3-4 
C atoms. The solvent shall not contain 
more than 8 parts per million of dis- 
solved oxygen. 


U.S.P. 2,444,175. Separation of Am- 
monia and Hydrocarbons from Mix- 
tures Containing Ammonia, Propane, 
Propylene and Higher Boiling Ma- 
terials. J. W. Teter and R. B. Smith 
to Sinclair Refining Company. 


A mixture of NHs, propane, propyl- 
ene and higher boiling materials, as 
obtained for example in the direct ami- 
nation of olefins with ammonia, is frac- 
tionally distilled. The overhead fraction 
contains a portion of the NH; and most 
of the propane and propylene. The bot- 
toms fraction contains the rest of the 
NH:s. This bottoms fraction is again dis- 
tilled. The second overhead fraction thus 
obtained contains substantially all of the 
remaining NH; with a relatively small 
proportion of hydrocarbon. NH; is re- 
covered from the first or from both 
overhead fractions, 


U.S.P. 2,444,582. Selective Solvent Treat- 
ment of Liquid Hydrocarbon Mix- 
tures for Segregation of Contained 
Aromatics. A. S. Smith to Blaw-Knox 
Company. 

A hydrocarbon mixture which con- 
tains aromatic and non-aromatic com- 
ponents is intimately contacted with 
mixed primary and secondary solvents 
comprising different aliphatic alcohols. 
The primary solvent is at least partially 
miscible with the hydrocarbon mixture 
as a whole and selective for its aromatic 
component. The secondary solvent is 


a dehydric alcohol that is completely 
miscible with the primary solvent but 
is at most, only partly miscible with 
each of the hydrocarbon mixture com- 
ponents. These alcohols are so propor- 
tioned that separable liquid phases in 
a mixture of the composite solvent with 
the most soluble aromatic to be ex- 
tracted are formed. The raffinate phase 
is poor in this aromatic and comprises 
most of the non-aromatic component 
while the extract phase is rich in the 
aromatic. Methyl, ethyl and isopropyl 
alcohol are examples of the primary 
solvent and ethylene glycol and propyl- 
ene glycol are examples of the secondary 
solvent. The extraction can be performed 
at a temperature of 70-90° F. The aro- 
matics are recovered from the extract. 


U.S.P. 2,444,893. Recovery of Methyl 
Ethyl Ketone from Azeotropic Dis- 
tillates by Extraction with Tetraethy- 
lene Glycol, G. R. Lake to Union Oil 
Company of California. 

A complex hydrocarbon fraction 
which contains hydrocarbon components 
of different types but ordinarily dis- 
tilling in the same temperature range 
is azeotropically distilled in the presence 
of methyl ethyl ketone to vaporize at 
least one of the components together 
with the ketone. This vaporized mix- 
ture is countercurrently extracted by 
solution in an extracting zone with an 
amount of tetraethylene glycol sufficient 
to dissolve the methyl ethyl ketone. The 
solution formed.is separated from the 
remaining hydrocarbon component. A 
hydrocarbon fraction containing toluene 
and non-aromatic hydrocarbons can thus 
be separated into these two components, 
the non-aromatic hydrocarbons being 
separated from the toluene by their 
vaporization with the methyl ethyl ke- 
tone. 





CATALYST PREPARATION, ACTIVATION, AND REGENERATION 





U.S.P. 2,444,128. Method of Reactivating 
Finely Divided Contact Material. N. 
K. Anderson to Universal Oil Prod- 
ucts Company. 

Subdivided solid contaminated con- 
tact material is passed as a continuous 
downwardly moving stream through a 
first regenerating zone, an intermediate 
cooling zone, and a second regenerating 
zone. A separate stream of oxygen- 
containing gas is introduced at one end 
of each of the regenerating zones. Re- 
sultant combustion gases are removed 
from contact with the stream of solid 
material adjacent the opposite end of 
each regenerating zone. A relatively cool 
inert fluid is introduced at one end of 
the intermediate zone into contact with 
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the passing solid material to remove 
heat of combustion from this material 
before it enters the second regenerating 
zone. Impairment of the activity of cata- 
lytic material by overheating during re- 
generation is thus prevented. 


U.S.P. 2,443,180, Method and Appara- 
tus for Transfer of Particle Form 
Solids. E. V. Bergstrom to Socony- 
Vacuum Oil Company, Inc. 


This patent relates to a method and 
an apparatus for passing a compact 
column of particle form solid catalyst 
cyclically through separate hydrocarbon 
conversion ‘vessels and through catalyst 
regeneration vessels, The details of the 
apparatus for transferring the solid ma- 


1S1 








terial from the regeneration to the con. 


version vessel while maintaining a seal 

between these vessels are claimed. 

U.S.P. 2,443,190. Contacting Solid Par. 
ticles with Gaseous Fluids. R. W. 
Krebs to Standard Oil Development 


Company. 
Spent catalyst from a hydrocarbon 


tt converting zone is flown in a dry fluid- 
ized condition from the bottom of the 
reaction zone into a restricted passage. 
way before it is introduced into the re. 
generation zone. A gas is passed coun- 


ter-currently to the catalyst through 
this passageway at a velocity relatively 
high compared to that of the down 
flowing catalyst particles. These par- 
ticles are then passed into an enlarged 
stripping zone where they are treated 
by a stripping gas at a velocity lower 
than that prevailing in the passageway 
to remove hydrocarbon vapors from 
the fouled catalyst particles. 


U.S.P. 2,443,287. Polymerization Cata- 
lyst. D. W. Young and N. M. Elmore 
to Standard Oil Development Com- 
pany. 

The catalyst according to this patent 
consists of a C; to C, saturated aliphatic 
hydrocarbon solution of an aluminum/ 
bromo chloride composition in which 
the mol wt. ratio of Br to Cl is within 
the range of 2:1 to 5:1. The composi- 
tion remains in solution in the solvent 
in active catalytic proportions at a tem- 
perature substantially below 0.6° C. It 
is used as a liquid low temperature cata- 
lyst, for example in polymerization re- 
actions, such as the production of poly- 
isobutylene from a mixture of isobuty- 
lene and propane. 


U.S.P. 2,443373. Method of Removing 
Carbon and Carbonaceous Matter. V. 
N. Borsoff. 

Carbonaceous material is removed 
from the surfaces of solid objects by 
continuously subjecting the material to 
the action of an atmosphere which con- 
tains at least % percent by weight of 
ozone for a period of time sufficient to 
oxidize the material at a temperature 
below the kindling temperature of the 
material and not exceeding 500° F. 


U.S.P. 2,443,462. Process for Drying 

eee Hydrogel Catalysts. C. N. Kimberlin, 

wee a Jr., and J. A. Pierce to Standard Oil 
Reisine resiliency thre : Development Company. 

LEWES he Pe SF NS : : es A pool of a slurry of hydrogel spheres 

mete is maintained in the lower section of a 

horizontal cylindrical drum. This drum 

— has a smooth tte ae _— 

: A one sphere thick layer of the hydro- 

WRITE TODAY FOR FILE gel spheres is formed on this smooth 


DPPR . . . describing types surface by rotating the drum, and this 


and i layer is dried by applying heat to it 
aye Sf menace end after it has left the pool of slurry. Indi- 


somi - metallic packings to vidual spheres of hydrogel are removed 
meet your specific proces- [| and recovered from the smooth surface. 
sing needs. a 
U.S.P. 2,444,509. Composition of Matter. 
V. N. Ipatieff and V. Haensel to Unr- 
versal Oil Products Company. 
' The catalyst for dehydrogenation and 
Sj Ss eth Amar of no ae pate 
carbons in accordance with this pa 
DURAMETALLIC | y. CORPORATION consists of a major proportion (e.g. 80 


P _ WV percent) of alumina, 5-15 percent of 
KALAMAZOO LaF MICHIGAN ZnO and 5-10 percent of Cu. 


MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS U.S.P. 2,444,610. Treatment of Petro- 
leum Cracking Residues. E. Hene. 
ROTARY MECHANICAL SEALS and PACKING TOOLS Lumps of porous carrier material, 
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ECONOMIZER 


e Economy of operation. Recovered heat pre- 
melts the sulfur ... steam replaces electric power 
for driving machinery, and heats the buildings 
in cold weather. 


Chemico pioneered in the recovery of 
heat resulting from the combustion of 
sulfur and from the conversion of SOz 
to SOs in contact acid plants. Convert- 
ing this heat to high pressure steam in 


waste heat boilers and economizers 
makes these benefits available: e The need for a separate supply of steam is 
eliminated. : 


e Combustion gases are cooled to suitable tem- 
peratures for conversion. 


CHEMICAL CONSTRUCTION CORPORATION 


EMPIRE STATE BLDG., 350 FIFTH AVENUE, NEW YORK 1}, N. Y. 
: EUROPEAN TECHNICAL REPRESENTATIVE 
Chemico Plants CYANAMID PRODUCTS, LTD., BRETTENHAM HOUSE, LANCASTER PLACE, LONDON W. C. 2, ENGLAND 


are profitable CABLES: CHEMICONST, NEW YORK 
investments 
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such as coke, are soaked with a residue 


obtained in the cracking of petroleum. 


The soaked lumps are heated in a gase- 
ous atmosphere so as to evaporate and 
recover the more volatile hydrocarbons 
and leave a coating of the less volatile 
hydrocarbons and of residual coke on 
the lumps. The coated lumps are sub- 
merged in a molten material formed of 
molten metals or molten salts at a 
temperature above the softening point 
of the coating hydrocarbons, so that 
liquid products will be caused to rise 
to the surface of the molten material 
and can be recovered separately. 


U.S.P. 2,444,832. Method of Removing 
Vaporous Reactants from Catalyst 
Used in Hydrocarbon Conversion. R. 
W. Krebs to Standard Oil Develop- 
ment Company. 


Vaporous hydrocarbon conversion 
products are removed from circulating 
finely divided catalyst employed in their 
formation by passing a stream of this 
catalyst from the conversion zone to 
a separating zone maintained at sub- 
atmospheric pressure. After separation 
of the vaporous reaction products from 
the catalyst, the catalyst is subjected 
to an upwardly passing stripping gas to 
remove additional vaporous reaction 
products. The stripping gas is com- 
bined with vaporous products removed 
before from the catalyst. The catalyst is 
then subjected to regeneration in the 
usual manner, 


U.S.P. 2,444,896. Method of Producing 
a Catalyst of Fibrous Asbestos. L. L. 
Shreir to Baker & Company, Inc. 
The patent gives a method of produc- 

ing a catalyst of fibrous asbestos im- 


pregnated with a metal of the platinum 
group and formed as a coherent pad of 
self-sustaining shape. This catalyst is, 
for example, useful in the oxidation of 
hydrocarbon vapors. 





CRACKING AND REFORMING 





U.S.P. 2,443,497. Cracking Hydrocarbons 
in Presence of Trimethylene Chloro- 
bromide. H. O. Folkins to The Pure 
Oil Company. 

Hydrocarbons are cracked under suit- 
able conditions of time, temperature, 
and pressure in the presence of a small 
amount of trimethylene chlorobromide 
(CICH:CH:CH:Br). Considerably small- 
er amounts of this sensitizer than of 
n-propyl bromide are required for ob- 
taining the same cracking effect. The 
amount of the new sensitizer employed 
can be equivalent to 0.001-3 percent by 
weight of bromine based on the hydro- 
carbons to be cracked. 


U.S.P. 2,443,714. Cracking Hydrocarbon 
Gases in the Presence of Finely Di- 
vided Coke. M. H. Averson to Stand- 
ard Oil Company (Indiana). 
Normally gaseous hydrocarbons, such 

as propane, are heated to a _ tempera- 

ture below that of cracking. They are 
then subjected to cracking by contact 
with finely divided hot coke. The hy- 
drocarbon gases and hot coke are main- 
tained in the reaction zone in such 
proportions that the combined mixture 
has a temperature of 1100-1500° F. The 
hydrocarbon contact time in this zone 
shall be 0.5-50 seconds and the coke 
residence time 0.5-100 minutes. Cracked 


gases and coke particles are continuously 
separated. The coke is reheated by 
combusting a substantial proportion of 
it by means of an oxygen-containing 
gas. 


U.S.P. 2,444,131. Conversion of Hy. 
drocarbon Oils. J. Delattre-Seguy to 
Universal Oil Products Company. 
Heavy hydrocarbon oil containing 

residual fractions of petroleum is mildly 

cracked in contact with hot, freshly 
regenerated cracking catalyst at a rela- 
tively high space velocity. The conver- 
sion products are fractionated after sep- 

aration from the catalyst to recover a 

gas oil fraction and a bottom fraction, 

The bottom fraction is returned to the 

mild cracking treatment. The gas oil 

fraction is contacted with the separated 

catalyst at cracking temperature and at 

a lower space velocity than that main- 

tained during the first operation. More 

drastic cracking of the gas oil fraction 
into gasoline is effected. The catalyst 
is then separated, regenerated and re- 
cycled to the mild cracking treatment. 


U.S.P. 2,444,545. Catalytic Cracking 
of Hydrocarbons. C. L. Thomas to 
Universal Oil Products Company. 
Hydrocarbon oil is treated in a pri- 

mary cracking zone in the presence of 

a catalyst at a cracking and dealkylating 

temperature below 900° F. using such 

a ratio of catalyst to hydrocarbons and 

such temperature and other conditions 

that no more than 60 percent of the oil 
is converted to produce a substantially 
saturated gasoline, A higher boiling in- 
sufficiently converted hydrocarbon oil 
separated from this reaction product is 








CAST IRON & CAST STEEL 
WEDGE GATE VALVES 
A.S.A. SERIES 125-1500 


This important range of valves for 
the Oil Industry are available as 
follows:—Cast Iron Series 125, Cast 
Steel Series 150, 300, 400, 600, 900 
and 1,500. They conform to API Std. 
600A as regards design. dimensions 
and materials. Illustration shows our 
No. 581 Series 300. Fully descriptive 
literature available on request. 
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ONE OF THE WIDE RANGE OF 


OUR SPECIALISED PRODUCTIONS 
FOR THE OIL INDUSTRY 
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ously contacted in a secondary cracking zone 
d by with a catalyst ata temperature above 
on a g° F. using such a ratio of catalyst to 
- 5 hydrocarbons and such temperature and 
_- other conditions that at least 60 percent 
i the charge to this secondary zone is 
converted to form saturated gasoline. 
Hy- \ polyalkylaromatic fraction boiling 
uy to within the range of 300-450° F. is sepa- 
ly. rated from this reaction product and 
ining recycled to the primary cracking zone 
nildly to selectively dealkylate the same at 
reshl sid dealkylating temperature. 
Bs. US.P. 2,444,650. Process for Cracking 
r sep- Hydrocarbons and Apparatus There- 
ver a for. G. L. Johnson and W. A. Hager- 
ction, baumer to Socony-Vacuum Oil Com- 
‘o the pany, Inc. 
as oil In the cracking of fluid hydrocarbons @ ’ t 
arated solid granular heating agent is moved A F 
ind at yclically through a heating zone and of merica h) ovemos 
main- first contacting zone below the heat- 
More ng zone. A solid granular cooling agent 
action s cyclically moved through a cooling W eather Instruments 
italyst one and a second contacting zone above 
id re- the cooling zone. High temperature 
ment. roducts of fuel combustion are con- 
: tacted with the heating agent in the 
acking eating zone to raise the temperature 
las to f this agent above the desired crack- 
uly. ng temperature, and the hydrocarbon 
a pri- charge is heated by this heating agent b x ‘ ' 
ice of [in the first contacting zone to cracking Whether you require a single meteorological instru- 
‘lating temperature. The hydrocarbon products 2 s 3 
such  [ thus obtained are quenched in the second ment or a complete weather station, Bendix-Friez can 
is and ntacting zone to a temperature at . . ° 
litions which heavy components are condensed. meet your need with equipment that is the acknowl- 
he oil The heated cooling agent is freed in . 
ntially the cooling zone from carbonaceous edged standard for accuracy and advanced design. 
S " leposits  @ xcess § A P 2 Py - 
a The a a Gur enone aad oth we Write for our 48-page catalogue which lists, illustrates 
luct is to the desired degree by the excess of . : ; 
Sel the thus heated air is caupléved and describes scores of instruments useful to industry. 
for the combustion of fuel required for 
reheating the heating agent. 
US.P. 2,444,855. Production of Aromat- 
e ics by Thermal Cracking. R. M. Shep- 


ardson and R. L. Mathiasen to Stand- 
ard Oil Development Company. 


Paraffinic gas oil hydrocarbons boil- 
ing between 500-700° F. are thermally 
steam-cracked at temperatures of 1200- 
140° F., contact times of 4-15 seconds, 
and pressures not higher than 150 psi. A 
iraction boiling at 200-250° F. is re- 
overed, condensed and cooled in a 
teitigeration zone. The cooled fraction 
's treated with liquid SO.. The extract 
thus formed is washed with isopentane. 
50: is then separated from the extract 
and the latter is treated with acid to re- 
move olefins, neutralized and fraction- 
ated. Nitration grade toluene of over 99 
percent purity is recovered, 


ees 








ISOMERIZATION 


ee 


US.P, 2,443,418, Production of Isoparaf- 
fins. E. W. M. Fawcett and E. S. 
‘atracott to Anglo-Iranian Oil Com- 
Pany, Ltd. 

,.. Rormal paraffin feedstock is con- 

— at a temperature of 50-150° C. 
| @ Catalyst prepared by fusing a 

mixture of more than 1 mol but not So 
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More than 5 mol f hyd 1 . SEPTEMBER 4 
num halide ols of anhydrous alumi- 
‘ med and 1 mol of hydrated alu- FRIEZ INSTRUMENT DIVISION 
s rela halide. The new catalyst has a 
\s atively low “volatility” at the con- OF BENDIX AVIATION CORPORATION . 
\\\ brea Ey a peratanes and high activity Baltimore 4, Maryland ee 
abDs 





ence of a promoter. 









SP. 2,443,606. Production of Branched 
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AO 705 
SUPER VENT GOGGLE 
PROTECTS AGAINST FOGGING 


AND STEAMING ALSO ee 









These two NEW Goggles are identical except for under the perforations at top and sides of the goggle 
the special nosepiece and inhalation and exhalation blocks acid and dust from the eye area. Headbané 
valves on the 705 which operate to prevent fogging is comfortable and adjustable. 


and steaming in hot, humid working conditions. The 705 Super Vent Goggle operates by it 
Each goggle is designed for the greatest possible sweeping through a chamber when wearer inhales 
protection and comfort —each features a large thus removing moisture on the inner lens surfac 
shatter-resistant single acetate lens which can be before fogging can begin. When exhaling, inlet 
easily replaced, and WIDE ANGLE VISION. valve closes and moist air escapes through exhalé 


; The all-rubber frame molded to conform to face tion valve. Your AO Safety Representative 
contours provides an airtight, dust-tight fit. While supply you with the right goggle for your needs 
the705is recommended forseverely 
hot and humid operations, the 700 


provides ample ventilation in nor- on aap Safety 
mal atmospheres. A filter element \merican J ( pti al —? 
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Chain Paraffin H ns. E. L. 
dOuville and B. L, Evering to Stand- 
ard Oil Company (Indiana.) 

A paraffin hydrocarbon with 5-8 C 
atoms is subjected to the action of an 
aluminum halide catalyst in the presence 
of an added hydrogen halide activator 
at a temperature of 100-550° F. The 
reaction zone is maintained under a 
hydrogen pressure of at least 250 psi. 
An isomerization product of higher oc- 
tane number is obtained. The hydrogen 
greatly retards the rate of deactivation 
of the catalyst and thus permits unusu- 
ally high yields of the desired products 
per unit weight of catalyst. 


U.S.P. 2,443,607. Heptane Isomerization. 


B. L. Evering to Standard Qil Com- 

pany (Indiana.) 

The process of this patent is related 
to that of U.S.P. 2,443,606. It is con- 
cerned with the production of heptanes 
which have a ‘plurality of branched: 
chains from a hydrocarbon stock boil- 
ing within the light naphtha boiling 
range and containing more than 10 per- 
cent by vol. of normal heptane and 
larger amounts of methyl hexanes and 
cyclic naphthenic and aromatic hydro- 
carbons. The charge stock shall be free 
from olefins and hydrocarbons boiling 
higher than normal heptane. The de- 
tails of the isomerization. of this stock 
by means of an AICl;-hydrocarbon com- 
plex catalyst promoted by HClandin the 
presence of added hydrogen are claimed. 





POLYMERIZATION AND CONVERSION 
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US.P. 2,443,210. Quenching of Hot 
Gases. J. D. Upham to Phillips Petro- 
leum Company. 

The invention relates to a continuous 
method for bringing an organic fluid, 
such as hydrocarbons, to a conversion 
temperature, effecting the desired con- 
version and then rapidly changing the 
temperature while recovering a substan- 
tial amount of the heat or cold imparted 
to the organic fluid. A solid mobile heat 
absorbent, such as silicon carbide par- 
ticles, is employed for the direct heat 
exchange. The details of the process are 
claimed. It is particularly useful in the 
production of acetylene and butadiene 
by the high-temperature conversion of 
hydrocarbons. 


USP. 2,443,337. Method for Catalytic 


Conversion of Hydrocarbons. L. J. 
Weber to Phillips Petroleum Com- 
pany. 

The patent describes and claims the 
details of a continuous method for the 
catalytic conversion of hydrocarbons at 
elevated temperatures using a contigu- 
ous -fluent mass of active catalyst pel- 
lets continuously flown by gravity 
through a series of vertically extending 
catalyst preheating and heating zones, 
a hydrocarbon preheating zone and a 
conversion zone. 


U.S.P. 2,443,402. Process for Hydro- 
carbon Conversion. W. A: Schulze to 
Phillips Petroleum Company. 

The patent describes and claims the 
details of a cyclic process for the endo- 
thermic catalytic conversion of hydro- 





You can do yourself 


CONTACT 
SULPHURIC ACID 


ACID-RECOVERY 
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Progress 


NOW IS THE TIME TO PREPARE! 





carbons with regeneration of spent cata- 
lyst. An oxygen-free diluent gas pre- 
pared from a flue gas by further com- 
bustion with a fuel gas is employed. A 
portion of this gas is cooled to a tem- 
perature below the desired conversion 
temperature and admixed to the hydro- 
carbon charge stock before preheating 
the latter to conversion temperature. 
Another portion of the oxygen-free flue 
gas which is at a temperature above the 
conversion temperature is injected into 
the hydrocarbon-containing stream 
within the catalyst zone to control the 
endothermic conversion. 


U.S.P. 2,443,412. Method and Apparatus 
for Transfer of Particle Form Solids. 
E. V. Bergstrom and E, Utterback to 
Socony-Vacuum Oil Company, Inc. 
The patent relates to a hydrocarbon 

conversion process in which a particle 

form catalyst is moved cyclically 
through a conversion and a regenera- 
tion zone. The claims are concerned with 
details of the method of conveying the 
catalyst from the regeneration to the 

conversion zone while maintaining a 

seal between both zones. 


U.S.P. ‘2,443,423. Ap tus for Con- 
ducting Endothermic Catalytic Con- 
versions. C. J. Helmers to Phillips 
Petroleum Company. 

The patent relates to the details of 
an apparatus for carrying out an endo- 
thermic catalytic hydrocarbon conver- 
sion. ' 


U.S.P. 2,443,673. Method of Effecting 
Catalytic Conversions. H. V. Atwell 
to The Texas Company. 

The patent relates to a process for 
effecting simultaneous catalytic con- 


PLANTS ana 
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NICOLAY TITLESTAD 
CORPORATION 
11 West 42nd St., New York 18, N. Y. 
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Maybe you ARE getting good production 





Others are doing it. It is not mere coin- 
cidence that those petroleum refineries 
whose production records are among the 
best in the country are also the biggest users 
of Stainless Steel. The reason is simple. 

To obtain better yields, greater speed, 
and lower operating costs, the refinery engi- 
neer in recent years has been forced to em- 
ploy higher and higher temperatures and 
pressures. This has usually involved more 
severe corrosion conditions. As a result a 
more extensive use of Stainless Steel has 
became imperative. In fact many of today’s 
high-speed operations would be impossible 
or uneconomical without it. 

Where corrosion-resisting construction 


but couldn’t you get BETTER 
if you used more Stainless Steel ? 





is essential—where product contamination 
must be avoided—where down-time for re- 
pairs and replacement must be kept to a 
minimum, nothing equals Stainless Steel. 
In U-S-S Stainless Steel we offer you a 
complete family of perfected, special-pur- 
pose steels—available in a variety of anal- 
yses that will meet almost any service re- 
quirement. Our engineers are specialists in 
its uses and will gladly assist you in select- 
ing the proper type to ensure you the op- 
timum benefits from its application. Write 
for their assistance, outlining your problems, 
to United States Steel Subsidiaries, Room 
2042 Carnegie Building, Pittsburgh 30, Pa. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 


~ NATIONAL TUBE COMPANY, PITTSBURGH 


+ TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 





SHEETS -_STRIP_- PLATES - BARS ° 


BILLETS - PIPE - TUBES - WIRE 
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version of chemically different reactants 
by at least two different reactions each 
of which is catalyzed with a separate 
and chemically different solid catalyst 
in a common reaction zone. For this 
purpose a substantially non-transitory 
mass of one of these catalysts is con- 
fned in a relatively coarse particle form 
within the -reaction zone, while the 
other catalyst is suspended in powdered 
form in a stream of mixed reactant 
fluids. This stream containing the sus- 
pended catalyst is passed through the 
reaction zone in direct contact with 
the confined catalyst mass. The reaction 
zone is maintained under such condi- 
tions that both reactions are effected to 
4 substantial extent. For example, the 
process can be used for the simultane- 
ous catalytic cracking and dehydroge- 
nating of suitable hydrocarbons or for 
the simultaneous hydrogenation synthe- 
sis of hydrocarbons from CO and H, 
and the isomerization of unsaturated 
aliphatic hydrocarbons. 






U.S.P. 2,443,773. Catalytic Apparatus. M. 
P. Matuszak to Phillips Petroleum 
Company. 

The patent relates to an apparatus for 
catalytic conversions evolving consider- 
able heat of reaction, such as dehydra- 
tion, hydrogenation, polymerization, hy- 
dration, chlorination, desulfurization, 
and cyclization of hydrocarbons. The 
letails of the apparatus are described 
and claimed. 












US.P. 2,443,817. Catalytic Polymeriza- 
tion of Hydrocarbons. A. A. Draeger 
and H. G, Schutze to Standard Oil 
Development Company. 





A method is described for carrying 
out the copolymerization of isobutylene 
and isoprene for the production of a 
tubbery product in the presence of an 
aluminum halide catalyst dissolved. in 
methyl chloride. The reaction mixture 
s prepared at a temperature of about 
—138° F. and the temperature is accu- 
rately controlled during the reaction 
by carefully regulating the continuous 
teed rates of the reactants. A plurality 
[reactors is utilized. 


US.P. 2,444,057. Polymerization Proc- 
ess. R. V. J. McGee to Standard Oil 
Development Company. 

A feed stream which comprises nor- 
mally gaseous olefins is contacted with 
H:SO, of 55-70 percent concentration 
under polymerization conditions of tem- 
perature and pressure. A resulting liquid 
bolymer phase is separated from the 
H:SO. The latter with the dissolved 
ton-polymerized olefins contained there- 
mis heated in the absence of open 
‘team in a secondary zone under high 
‘“mperature and lower pressure condi- 
tons. A second liquid polymer phase 
and a H,SO, phase of a concentration 
‘quivalent to the strength of the acid 
utilized in the initial polymerization 
‘one is formed. This acid phase is re- 
ycled to the initial polymerization zone. 


US.P. 2,444,258. Method and Apparatus 
or Conversion of Fluid Hydrocar- 
ms. G. L. Johnson to Socony-Vac- 
tum Oil Company, Inc. 

watt patent relates to a method and 

: stem for conducting a cyclic process 

a conversion of fluid hydrocarbons 

fein: Presence of a moving particle 

larly material. lhe claims are particu- 
’ Concerued with the treatment and 





handling of the contact material for the 
hydrocarbon conversion and for regene- 
ration, undersized particles of this ma- 
terial being separated out after regene- 
ration and before recycling the solid 
material to the conversion zone. 


U.S.P. 2,444,643. Polymerization of Bu- 
tadiene-1,3 Hydrocarbons in Acidic 
Aqueous Emulsion in the Presence of 
a Persulfate and Aluminum Chloride. 
C. F. Fryling to The B. F. Goodrich 
Company. 

A butadiene-1, 3 hydrocarbon contain- 
ing monomeric material, e.g. a mixture 
of butadiene-1,3 with a lesser amount 
of a compound: copolymerizable there- 
with, such as styrene, is polymerized in 
an aqueous emulsion containing a water- 


For Long 


Service Life... 


SIGHT GLASSES 





CORNING GAUGE GLASSES, 
LUBRICATOR GLASSES 


For trouble-free service, always 
specify Corning products when 
you need gauge glasses, sight 
glasses, oil cup and lubricator 
glasses. Made to exacting stand- 
ards and tested for pressure and 
temperature shock, you can be 
sure that the product you select 
will stand up. 


Gauge Glasses: Pyrex and Corninc 
brand tubular gauge glasses and Macbeth 
brand flat gauge glasses provide good vis- 
ibility over prolonged periods, and even 
under severe conditions. 


Sight Glasses: Pyrex brand sight glasses 
are made especially for ovens, absorption 
columns, reaction kettles, furnaces, pres- 
sure vessels, stills and tanks of any kind 
where safe, internal visibility is necessary. 


Oil Cup and Lubricator Glasses: Pyzex 
and CorninG brand products give you visi- 
bility plus long life. 





Name 


Company .............. 


Address 


TECHNICAL PRODUCTS DIVISION: GAUGE GLASSES « GLASS PIPE « LIGHTINGWARE 
SIGNALWARE * LABORATORY GLASSWARE « OPTICAL GLASS * GLASS COMPONENTS 


Sold Through Leading Mill Supply Distributors 


ee eee eae eee eee ee eee eee ee 
CORNING GLASS WORKS,*DEPT. 03-79PR * CORNING, N. Y. 


We are interested in buying 222.2... .eneeeeeeeseneeeeeeneceneeneneneee 
Where is nearest source of supply ? 





soluble persulfate and an emulsifying 
water-soluble salt of an organic base 
with a hydrocarbon chain, of 8-24 C 
atoms. The polymerization is carried 
out in the presence of 0.01-2 percent 
(based on the weight of the monomeric 
material) of AlCls. Precoagulation dur- 
ing polymerization is prevented by this 
addition and a fluid latex containing a 
synthetic rubber of improved quality 
is obtained. 


U.S.P. 2,444,848. Continuous Polymeri- 
zation of Isobutylene. R. L. Purvin 
to Standard Oil Development Com- 
pany. 

This patent relates to details of a 
process for the catalytic polymerization 
in the presence of aluminum halide of 
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This degree of vacuum referred to the average 
sea level barometer is maintained by the Croll- 
Reynolds five stage steam jet EVACTOR. If five 
stages sound complicated consider the fact that 


there are absolutely no moving parts. Each stage | 


from a mechanical standpoint is as simple as the 
valye that turns it on. Numerous four stage units 


for maintaining industrial vacuum down to 0.2 | 


mm. and less, and many thousands of one, two 
and three stage units are maintaining vacuum 
for intermediate industrial requirements on prac- 
tically all types of processing equipment. 

An engineering staff of many years experience 





has specialized on this type of equipment and | 


has contributed toward 
the development of sev- 
eral vacuum processes 
which have revolution- 
ized certain manufactur- 
ing operations, improved 
certain commercial prod- ’§! 
ucts, and assisted in the 
development of new products. 

Water jet Ejectors marketed under our trade 
name HYDRO-VACTORS and vacuum cooling 
units well known to industry as Croll-Reynolds 
CHILL-VACTORS round out this line of special- 
ized equipment. 





REYNOLDS 





CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N. Y. 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 
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N [| an all-steel pallet designed 
OWS tor use with Lift Trucks... 


SHELETON PALLET 

















The “Standard” Skeleton Pallet 
measures 48x48"; weighs 65 
ibs.; holds four regular 55-gal. 
filled drums in storage. 










PATENT 
PENDING 









The welded steel construction and semi-open framework of 
the Skeleton Pallet make it ideal for use in palletizing and 
depalletizing with fork lift truck, or by hand. 

The “Standard” Skeleton Pallet (above) is designed 
especially to accommodate oil drums, barrels and rectangu- 
lar types of firm containers. 

It combines light weight, durability, low first cost and 
low upkeep; measures 48”x 48” overall ; weighs 
65 Ibs. Skeleton Pallets are available in several 
sizes or can be built to your specifications, if 
desired. Write for literature. 


PACIFIC CHAIN 
& MANUFACTURING COMPANY 


4200 N.W. Yeon Avenue ¢ Portland 10, Oregon 
















Engineered by 
LAPHAM 









SIMPLIFIED 
Statuless 
FABRICATION 


with P. P. & E. STAINLESS 
WELDING FITTINGS 


Any stainless steel piping system can be 
constructed with a minimum of equip- 
ment, using P. P.&E. stainless steel weld- 
ing fittings, simply by straight cutting of 
tubes to desired lengths and plain butt 
welding. Fitting and welding time is 
thereby reduced, and a cleaner, lastingly 
efficient system is assured, since pockets 
and sharp corners that cause pressure 
drop are eliminated. 

P. P. &E. stainless welding fittings are 
made in Stainless Types 304, 316, and 347; 
to match pipe and tubing of various wall 
thicknesses in sizes from 34" through 12" 
Send for Catalog S-309 which gives com- 
plete specifications and list prices of the 
world’s most complete line of stainless 
steel welding fittings. 
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an isobutylene feed which contains im- 
purities generally retarding the initia- 
tion of polymerization. 





—_— 


ALKYLATION 





U.S.P. 2,443,608. Production of Neohex- 
ane. B. L. Evering and E. L. d’Ouville 
to Standard Oil Company (Indiana.) 
This patent makes use of an AICI; 

catalyst promoted by HCl and employed 
in the presence of added hydrogen for 
producing neohexane by isomerization 
from a saturated hydrocarbon charge 
stock which contains no substantial 
amounts of paraffin hydrocarbons higher 
boiling than normal hexane and which 
wnsists chiefly of methyl pentanes and 
n-hexane. 


U.S.P. 2,443,694. Alkylation of Hydro- 
carbons, E. F. Pevere, L. A. Clarke, 
and G. B. Hatch to The Texas Com- 
pany. 

The patent relates to a multi-stage 
process for the alkylation of an isopar- 
afin by means of a molar excess of an 
olefin in the presence of an alkylation 
catalyst, such as H:SO. After treat- 
ment of the continuously fed mixture 
of hydrocarbons in the first stage, the 
reaction mixture of hydrocarbons ob- 
tained is separated from the catalyst 
by settling and additional olefin is in- 
troduced into this mixture. The mix- 
ture thus produced is further treated 
in the presence of fresh catalyst in a 
second stage. The alkylate formed in 
the first stage is thus used to dilute the 
olefin feed to the second stage. 


U.S.P. 2,443,758. Apparatus for Produc- 
ing Alkylated Aromatic Compounds. 
J. L. Amos, C. C. Schwegler, and W. 
H. Bezenah to The Dow Chemical 
Company. 

The patent describes and claims the 
details of an apparatus for the alkyla- 
tion of aromatic hydrocarbons with ole- 
fins in the presence of a Friedel-Crafts 
catalyst. The alkylation is carried out 
in a continuous manner using a large 
inventory of the catalyst in the reac- 
tion zone, 


U.S.P. 2,444,316. Method of Recovering 
Hydrogen Fluoride from Hydrocarbon 
Mixtures. L. H. Vautrain to Phillips 
Petroleum Company. 

The patent relates to the alkylation 
of low-boiling paraffins in the presence 
of HF-containing catalysts and is con- 
cerned with the details of a particular 
method for the recovery of the HF for 
reuse, 


a 


HEAVY OILS AND WAXES 


ee 


US.P. 2,443,264. Compounded Lubri- 
cating Oil. L. A. Mikeska to Standard 
Oil Development Company. 

A mineral lubricating oil according 
‘0 this patent contains a small amount 
(not more than 1 percent) of a com- 
plex S and P containing organic com- 
oad of which bis [di(octylphenoxy) 
‘tlophosphorus] trisulfide and bis [di 
(methylcyclohexoxy) thiophosphorus] 
‘sulfide are examples. The additive 


stabilizes the oil in the resence of 
oxygen. " 


USP, 2,443,532. Wax - Oil Separation 











Unequalled Speed 


Model C-525 ROTOJET Air-Driven Motor with 
rad frame and universal joint 


head 
—314" 1.D. curved tubes. 


for 


for tube cleaning 


The tremendous power developed by the new 
ROTOJET enables it to clean tubes at un- 
believable speed. On one recent job, a 
ROTOJET Model 505 cleaned badly scaled 
2" boiler tubes at the rate of 5 minutes per 
tube in one pass, while ordinary tube cleaners 
required two passes and 20 minutes. The time 
and labor saved more than paid for the 
ROTOJET on this one job alone. New ROTO- 
JET models for operation with air, water or 
steam are stocked for most tube sizes. Send 
for new bulletin. 


ROTOJET 


TUBE CLEANERS 


Roto Air Valve for curved tube cleaners 


Roto A‘r Valve Saves Labor 


By installing an inexpensive Roto Air 
alve directly behind the motor, tube 
—— ae a — Bes job, 
eliminating a helper and s ing u 
the cleaning. Made for all straight al 
curved air-driven tube cleaners. 


ELLIOTT COMPANY-ROTO DIVISION 


- 155 Sussex Avenue 
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A REAL BUY 
IN VENTING CAPACITY 


The astute buyer of petroleum tank venting equipment is primarily interested in three 
factors: SAFETY, CAPACITY, and PRICE. No other pressure regulator on the market 
gives the buyer so much for his money as the S. & J. Fig. ST-2500 Regulator shown 
above. 

Design features compound the Tank Working Pressure for use in breaking ice, coke, 
or gummy substances which might form on seats or parts. The design also provides 
for the safety of the tank under other unusual conditions. 

The S. & J. Regulator consists of two units—a Main Valve and a pilot valve. One pilot 
valve may serve to operate a number of Main Vent Valves. Dollar for dollar, this ar- 
rangement provides more venting CAPACITY than any other arrangement offered to 
date. Write for complete details and prices. 


SHAND & JURS CO. serxetey, catitorNia © New York » Chicogo « Houston « Los Angeles « Seattle 


SHAND & J 
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with Dehydration of Solvent There- 

for. C. H. O. Berg to Union Oil Com- 

pany of California. 

For segregating wax and oil from a 
wax-oil mixture the wax-oil mixture is 
solubilized in a solvent. The solution 
is chilled to crystallize at least a por- 
tion of the wax which is then separated 
by filtration. The solvent is recovered 
from the filter cake and from the 
filtrate by flashing and steam strip- 
ping. The wet solvent thus obtained is 
contacted with a portion of the wax-oil 
feed which has been heated to a tem- 
perature sufficient to solubilize the wax 
in the oil. The water is then separated 
from the resulting wax-oil-solvent solu- 
tion. 


U.S.P. 2,443,578 and 2,443,579. Mineral 
Oil Composition. E. W. Fuller, R. V. 
White, and B. W. Story to Socony- 
Vacuum Oil Company, Inc. 
According to U.S.P. 2,443,578 a min- 

eral oil fraction is blended with a minor 

proportion, e.g 0.01-1 percent, of a 

mixture of neutral and partial esters of 

a hydroxy-substituted aliphatic dicar- 

boxylic acid and a long chain aliphatic 

alcohol with at least 18 C atoms. This 
mixture shall contain at least 2 percent 
of a partial ester. Rusting of ferrous 
metal surfaces in the presence of water 
is inhibited by the additive. 

According to U.S.P. 27443,579 the ad- 
ditive is composed of neutral and *partial 
ester of malic acid and oleyl alcohol. 


US.P. 2,443,585. Cylinder Oils. L. Salz 
and S. P. Marley to Socony-Vacuum 
Oil Company, Inc. 

The steam cylinder lubricant accord- 
ing to this patent consists of a mineral 
oil fraction having a Saybolt viscosity 
of 100-300 seconds at 210° F. and a 
flash point of at least 425° F., and about 
02-1 percent of the esterification reac- 
tion product of oleyl alcohol and malic 
acid. This reaction product shall con- 
tain about 67 percent of an acid ester 
of the two components. The additive 
enhances the adhesion of the lubricant 
ol to the cylinder walls under wet 
steam conditions. 


US.P. 2,443,840. Processes of Produc- 
ing High Melting Point Waxes. E. 
Stossel. 

Insoluble impurities such as water 
and sand are separated from crude oil 
which also contains wax-bearing sub- 
Stances and asphalt ingredients. The 
dehydrated crude is diluted by a sol- 
vent and then heated to a temperature 
at which the high melting point waxes 
are dissolved in the solvent. The solu- 
tion is then cooled to a temperature 
at which the high m.p. waxes are pre- 
pitated while the lower m.p. waxes 
remain dissolved. The high m.p. waxes 
are separated from the precipitate by 
distillation. 


US.P. 2,443,970. Refining of Lubricat- 
ing Oils. P. M. Waddill to Phillips 
Petroleum Company. 

A hot lubricating oil stock is dis- 
charged into the first of a series of 
serially connected containers which are 
Maintained at subatmospheric pressure. 
‘* Portion of the stock is thus vapor- 
wed in the first container, the liquid 
tesidue of which forms one of the prod- 
ucts of the process. The vapors formed 
a discharged into the next container 
waere a portion is condensed. The dis- 
charge of the vapor into this container 


September, 1948—A Gulf Publishing 









oo 


































TORR SOT) BARS Te a a ee rc 


~ 


Every time you look 
at your Palmer Ther- 
mometer you'll see 
RED .. . and get a 
quick, accurate reading. Palmer’s famous “Red- 
Reading-Mercury” tells you the temperature at a 
glance with no squint . . . no strain. The large 
black numerals and markings stand out clearly 
on the white-enameled scale for easy accuracy 
of reading that you'll love! 


Get all the Palmer advantages in your new 
thermometer .. . 


@ New extruded brass case with chrome finish 
@ Guaranteed permanent accuracy and sensitivity 
oe Dougle-strength glass shield with snap-on cap 


WRITE FOR NEW CATALOG 


Recording 
Thermometer 


12 inch die-cast aluminum 
case. Electric or spring clock 
12, 24 hour or 7 day charts 
available in all ranges. Foun- 
tain pen standard. 





Palmer “Superior” Re- 
cording and Dial Ther- 
mometers are Mercury 
Actuated. Extremely 
accurate and sensitive. 
Built for | service. 
Atomic welded con- 
struction. Flexible ar- 
moured tubing and bulb 
of stainless steel. All 
parts rust-proof. Ranges 
up to 1000 F. or 550 C. 
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Dial 
Thermometer 


6 inch and 8 inch round case. 
Standard dials available for 
all ranges. Equipped with 
micrometer adjusted hand. 











Mfrs. of Industrial, Laboratory, 
Recording and Dial Thermometers 
2513 NORWOOD AVE., 
CINCINNATI 12, OHIO 













ARTRROMELERS Ve. Canadian Plant: 
KING AND GEORGE STS., 
TORONTO 2 
Company Publication 193 





Such a 


" VU; ri | Array 


of Equipment gives 
Assurance as to our 
ability to produce your 


edad Ved! 


PRESSURE VESSELS 
TOWERS - TANKS 
PLATE WORK 
SPECIAL EQUIPMENT 
and MACHINERY 


SUN SHIPBUILDING 
rN 1a?) S ae vlole Glee) 7-4, bf 


CHESTER PA 
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“caused by aspirating it by a portion 
| of the condensate of this container. The 
is correspondingly processed in 
¢ third and following containers. The 

id portions from each container are 
withdrawn as products of the process. 
‘Yacuum distilled fractions of lubricating 
gils are thus obtained. 


US.P. 2,444,269. Light Stability of Pe- 
troleum Waxes. J. Phillips to L. Son- 
neborn Sons, Inc. 

The light stable petroleum wax prod- 
get according to this patent comprises 


oleum wax and an extract derived 
m the extraction of a petroleum oil 
distillate with a selective aromatics ex- 
tractant. 


U.S.P. 2,444,27 1. Composition for Use 
in Casting. G. W. Smith & Sons, Inc. 


A viscous petroleum oil free from 
smoke or gas producing substances is 
compounded with 3 percent finely pow- 
dered mica and 2 percent talc which are 
suspended in the oil. In the use of the 
composition for lubricating casting dies, 
the mica and talc will form a very thin 
tough film on the surface of the die 
: n elimination of the oil by the heat 
the casting operation. 


Lockheed Aircraft Corp. 

The cutting lubricant according to 
this patent consists of three parts by 
Weight of a mixture of 75 percent 
grease comprising about 95 percent min- 
| etal oil of a Saybolt viscosity of 135- 


affin and 0.44 percent of a stearate. The 
product has improved adherence and 
work penetrating characteristics. 





PETROCHEMICALS 





quist to The Dow Chemical Company. 
An alkylated aromatic compound, 
such as diethylbenzene, isopropylben- 
zene, or ethyl-xylene, is passed in vapor 
form together with a minor amount of 
a polymerization inhibitor through a 
reaction zone where 
heated to a temperature of 500-850° C. 










dense the polymerizable products con- 
sisting of alkenyl-aromatic compounds. 






U.S.P. 2,443,270, Preparation of Mono- 
sulfones of Conjugated Diolefins. R. 
F, Robey and C. E. Morrell to Stand- 
ard Oil Development Company. 

A hydrocarbon mixture containing 
Conjugated diolefin is heated in admix- 
‘ure with an oxidation inhibitor to elim- 
mate impurities which cause a tendency 
of the hydrocarbon mixture to form 
Polymers upon being reacted with SOs. 

he mixture is then treated with SOs 

‘0 react the latter with the conjugated 

olefin under formation of a monosulfone. 

















US.P. 2,443,247. Production of Poly- 
alkyl Benzenes. W. C. Howell, Jr., to 
Standard Oil Development Company. 
ACs dialkyl aromatic fraction pre- 
Ominating in o-substituted constituents, 








The reaction vapors are cooled to con- || 


a color refined normally light sensitive . 





US.P. 2,444,357. Lubricant for Drills | 
and Cutting Tools. J. H. Maguire to | 


165 at 212° F. and 5 percent soap, and | 
25 percent turpentine, two parts of par- | 


U.S.P. 2,443,217. Production of Readily | 
Polymerizable Vinyl Aromatic Com- | 
pounds. J. L. Amos and F. J. Soder- | 


the vapors are | 
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_.. IN BRONZE GATE VALVE DESIGN 


LUNKENHEIMER 
200 LB. BRONZE UNION BONNET GATE VALVE 












The new Lunkenheimer 200 Lb. Bronze 
Union Bonnet Gate Valve incorporates 
the first application of full cylindrical 
body sections in bronze gate valves. This 
construction, previously used only in 
higher pressure steel valves, provides 
great strength and maximum resistance 
against distortion of the valve body and 
seats due to internal pressure strains and 
other stresses. Tests made under the most 
severe conditions prove that this design 
will not distort and will maintain initial 
proportions and seat tightness. 

In addition to the cylindrical body con- 
struction and other service-giving fea- 
tures, these valves employ Lunkenheimer’s 
patented Alloy Stems which eliminate 
stem thread failure due to wear. 


ESTABLISHED 18662 


THE LUNKENHEIMER Co. 


— “QUALITY "= 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13 CHICAGO 6 
BOSTON 10) PHILADELPHIA 34 


EXPORT DEPT. 318.322 HUDSON ST. NEW YORK 13. N. ¥. 


Fig. 2228—Screw Ends 
Fig. 2229—Flange Ends 
Double Disc, Rising Stem 





0.S.& Y. 
Union Bonnet 
34, to 2 inches 


Union Bonnet 
V4 to 2 inches 


Fig. 2232 — Fig. 2230 — 
Screw Ends Screw Ends 
Fig. 2233 — Fig. 2231 — 
Flange Ends Flange Ends 
Wedge Disc, Wedge Disc, 
Rising Stem Non-rising Stem 

























Complete information is given 
in Circular No. 534. Ask your 
Lunkenheimer Distributor for 
a copy of write us direct. 
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Hancock design 
“obsoletes” seat inserts 


oe Stellite faced seating surfaces 


in Hancock GateValves are integral with 
the WELDVALVE body. They never need to 
be replaced, and leakage between body and 
seat is impossible. 

The Hancock technique of accurately finish- 
ing before assembly, assures perfect alignment 
with the ‘“‘soo Brinell’’ stainless steel wedge, 
and results in complete absence of distortion 
inherent in screwed-in and spun-in seat designs. 


Excess handwheel pressure to align seating 
surfaces is not necessary for WELDVALVE 
tightness. Perfect alignment guarantees tight 
valves even on the upstream side of the wedge. 


Designed for 800# at 750°F or 2000f# at 
100°F. Sizes 4%” to 2” inclusive. 


Stocked and sold by leading Distributors every- 
where. Write to them or to us for full information. 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


it’s HARPER 


Cue lasting: arston ng 


Oj 


OVER COMMON STEEL 


RESISTANCE TO RUST AND CORROSION 
NON-MAGNETI 
NON-SPARKING 
RESISTANCE TO HIGH TEMPERATURES 
“USA 
ATTRACTIVE APPEARANCE LOWER FIRST COST 
EASY TO CLEAN 
HIGH STRENGTH 
LONG SERVICE LIFE 
LOWER ULTIMATE COSTS 


Prompt Shipments from Stock ... Bolts, Nuts, Screws, 

Washers, Rivets, Accessories . Harper maintains stocks of 

over 5,000 different items in Chicago and New York . . . large 

quantities ofeach. Others being added constantly. Specials made 

to order from ample stocks of new metals. Write for Catalog. 
585 Washington St., New York 14 


Atlanta, Cambridge, Cincinnati, Cleve- 


land, Dallas, Denver, Detroit, Grand Rapids, 
Los Angeles, Miami, Milwaukee, Philadelphia, St. Louis, San Francisco, Seottle. 


THE H.M. HARPER COMPANY 


2663 Fletcher St., Chicago 18, iil. 











THIS CATALOG WILL SAVE YOU $$ 


WRITE FOR COPY 
GULF PUBLISHING CO. + P. ©. BOX 2608 + HOUSTON 
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such as 1,2 dimethyl benzene, is re- 
acted with a methylating agent, eg. 
with methyl alcohol in the presence of 
AIG or the like. The amount of methy- 
iafing agent shall be within the range 
of from 1:1 to 3:1 and the AICI; or the 
like shall be employed in an amount of 
39:250 percent by weight based on the 
hydrocarbon. The reaction is carried 
out at a temperature of 80-120° C. for 
2§ hours. 1,3, 5-dialkyl methyl ben- 
zenes, e.g. 1,3, 5-trimethyl benzene, are 
predominantly produced to the practi- 
cal exclusion of 1, 2, 3- and 1, 2, 4-dialkyl 
methyl benzenes. 


Y§.P. 2,443,378. Chemical Process and 
Product. H. R. Dittmar and D. E. 
Strain to E. I. du Pont de Nemours 
& Company. 

The invention relates to a process for 
preparing hydrocarbon gels to be uti- 
lized as incendiary compositions for in- 
cendiary bombs and the like. A readily 
ignitable liquid hydrocarbon fuel forms 
the chief ingredient of the gel. A hydro- 
carbon- soluble alkyl methacrylate- 
methacrylic acid interpolymer and an 
aqueous alkaline material are employed 
in forming the hydrocarbon-containing 
gel. 


US.P. 2,443,503. Hydrogen Peroxide by 
the Partial Oxidation of Hydroaro- 
matic Hydrocarbons. C. R. Harris to 
E. I. du Pont de Nemours & Com- 
pany. 

A hydrocarbon vapor is reacted with 

oxygen at a temperature of 200-550° C. 
At least 1 vol. of hydrocarbon vapors is 

employed per vol. of oxygen (e.g. 10 

vols of the vapor on 1 vol. of oxygen). 

The reaction is terminated while a 

substantial amount of the oxygen is 

still unreacted. The following groups 

i hydrocarbons can be employed in 

this process: dihydrobenzenes, hydro- 

naphthalenes, hydrophenanthrenes and 
hydroanthracenes the molecular struc- 
ture of which includes a dihydroben- 
zene nucleus, and alkyl derivatives of 
these compounds in which each alkyl 

substituent group contains less than 5 

. atoms and the molecular structures 

ot which include a dehydrobenzene nu- 

cleus. Substantial amounts of hydrogen 
peroxide are produced by the partial 
oxidation of these hydrocarbons. 


US.P. 2,443,823. Sulfurized Terpenes. 
L. C. Holt to E. I. du Pont de Ne- 
mours & Company. 

_ The patent describes and claims a sul- 

lurized terpene product and its manu- 

facture by sulfurization of dipentene 
or terpinolene, this sulfurization being 
carried out by heating the terpene hy- 

drocarbon with sulfur at 135-180° C. 
he products obtained are useful as 

additives for automotive and similar 

petroleum lubricating oils. In 1 percent 

Concentration in petroleum oil they do 

hot stain metallic copper at 100° C. 


U.S.P. 2,443,852. Condensation of Ole- 
¢ Compounds with Hydrogen Sul- 
fide. J. L. Eaton and J. F. Olin to 
Sharples Chemicals, Inc. 
ec chain olefin polymer with 
na atoms is condensed with a mole- 
im excess of H2S in liquid phase 
7 €r increased pressure in the presence 
. M catalyst. Part of the excess H.S 
pe en vaporized by reducing the pres- 
tal of the reaction mixture, while the 
At ature is lowered at the same time. 
fast a portion of the catalyst is 
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Fractionating T, ‘ 
Bronze, 3° 6D, 80° high Msn 





To the large and the small—Nooter is a name that has always 
been associated with long, dependable service. 


One of the world’s finest and most completely equipped plants, 
Nooter offers every advanced technique and modern facility to 
assure more dependable, safer fabrication. Nooter Dura-Pure Welds 
meet all API and ASME Code specifications—and the latest testing, 
stress relieving, and X-Ray equipment are at your service to guar- 
antee flawless construction. 


More than half a century of experienced craftsmanship backs 
the Nooter guarantee of superior fabrications. Experienced metal- 
lurgical specialists who know the properties and behavior of metals 
and alloys protect the quality of your fabrication through every 
phase of production. 


Depend on Nooter—whenever you need refining and processing equip- 
ment fabricated to your specifications. 


Agitator Tanks e Condensers e Coolers @ Distillation 
Equipment e Ducts e Evaporators e Extractors 
Fractionating Equipment e Heat Exchangers e Pressure 
Vessels @ Separators e Jacketed Vessels e Vacuum 
Tanks e Treating Tanks. 







Send for bulletin on the advantages of Nooter fabrications, 
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JOHN NOOTER Boiler Works Co. © 1404 S. Second St., St. Louis 4, Mo. 
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have been expanded steadily since Davison put 
into operation the first plant for commercial | 
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maintained in the reaction mixture, re- 
silting in am increased conversion to 
the desired product, ie. to mercaptans 
and thioethers. The catalyst is selected 
fom the group consisting of BFs, HF, 
AlCh, ZnCh, FeCh, BCl, PFs, AsFs, 
SaCh, TiCh, SbFs, and BeCh. 


US.P. 2,443,915. Copolymer of Styrene 
with an Ester of an Unsaturated Di- 
carboxylic Acid and an Hydroxy Acid 
Esterified with an Unsaturated Alco- 
hol. J. L. Jones to Libbey-Owens- 
Ford Glass Company. 

The patent is concerned with the 
products of the polymerization of equal 
parts by weight of styrene and fumaryl 
bis-(allyl glycolate), or fumaryl bis- 
(allyl lactate), or compounds of a simi- 
lar type. A peroxide catalyst is present 
in this polymerization. Infusible resins 
are produced. 


US.P. 2,444,129. Preparation of Cyclo- 
pentyl Alcohols. A. E. Bearse and J. 
E. Leonard to Standard Oil Company 
(Indiana. ) 

Methylcyclopentane is halogenated. 
The methylcyclopentyl halide formed is 
reacted with an anhydrous salt of a 
carboxylic acid at a temperature of 150- 
250°C. under pressure. A methylcyclo- 
pentyl ester of the carboxylic acid is 
formed. The latter is hydrolyzed to pro- 
duce methylcyclopentanol. 


US.P. 2,444,233. Process for Reacting 
an Alkylated Indene with a Phenolic 
Compound. F. J. Soday to The United 
Gas Improvement Company. 

A relatively small amount of a light 
oil alkyl substituted indene fraction 
boiling between 190-220° C., as obtained 
by the pyrolysis of petroleum hydro- 
carbons at temperatures above 1100° F. 
in the presence of steam, is mixed with 
phenol and a small amount of AIC\s. 


The mixture is contacted with a small 
amount of HCl, and a substantial 
amount of the alkyl substituted indene 
is added while stirring. 


U.S.P. 2,444,263. Fumaric Acid-Conju- 
gated H m Adducts. L. C. 
Lane and C. H. Parker, Jr., to Ameri- 
can Cyanamid Company. 

Fumaric acid is reacted with at least 
one conjugated diene hydrocarbon, such 
as butadiene or isoprene, in an aqueous 
medium in a closed vessel at a tem- 
perature of 100-200°C. until the reac- 
tion is complete. An adduct of the com- 
ponents is obtained. 


U.S.P. 2,444,661. Processes for Produc- 
tion of Acetylene Tetrachloride. A. 
H. Maude to Hooker Electrochemical 
Company. 

Gaseous Cl, is introduced into a mass 
of comminuted iron in a reaction zone. 
Acetylene is introduced into this zone 
at a level substantially above that of 
the introduction of Ch. A body of 
C3H:CL, is circulated downward through 
the reaction zone at a velocity not ex- 
ceeding the upward velocity of bubbles 
of acetylene in the liquid C:H:Cl and 
at a temperature of 70-95° C. This body 
augmented by the C:H:Cl, formed in 
the reaction zone is conducted through 
a cooling zone which is regulated to 
maintain the desired temperature in the 
reaction zone. The body of C;H:Cl is 
recycled after removal and recovery of 
an amount equal to that freshly formed 
in the reaction zone. 


U.S.P. 2,444,870. Copolymers of Buta- 
diene-1,3 and Al Aryl Acryloni- 
triles. A. M. Clifford to Wingfoot 
Corporation. 

The copolymer according to this 
patent is produced from 20-80 percent 
butadiene-1,3 and 80-20 percent alpha 
aryl acrylonitrile. 





HYDROGENATION, 
DEHYDROGENATION, 


AROMATIZATION 
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US.P. 2,443,285. Catalytic Reforming of 
Hydrocarbons. G. M. Webb and M. A. 
Smith to Universal Oil Products Com- 
pany. 

Hydrocarbons are subjected under 
dehydrogenating conditions to the action 
of a catalyst prepared by forming a 
suspension of a wet alumina hydrogel 
i an aqueous solution of a water-solu- 
ble compound having a volatile cation 
and an acid radical containing a metal 
whose oxide possesses dehydrogenating 
activity. The suspension shall be free 
of any compound reactable with the 
Water-soluble compound with formation 
of a precipitate of a compound of the 
metal. The suspension is heated suffi- 
ciently to evaporate the bulk of the 
water and to form a solid residue com- 
Prising alumina and the water-soluble 
epubound. This residue is then calcined 
. a temperature sufficient to convert 
-s¢ Water-soluble compound to the ox- 
oh An example of a useful water- 
— compound is ammonium molyb- 


US.P. 2,444,035. Process for Dehydro- 
genating Hydrocarbons Using as Cat- 
alyst Calcium Oxide on Calcium Car- 
bonate. B. B. Corson and G. A. Webb 
to Koppers Company, Inc. 


Hydrocarbon vapors are contacted 
at dehydrogenation temperature in the 
presence of water with a CaO or MgO 
catalyst on a carbonate carrier of the 
same metal. The carrier exerts a partial 
CO:-pressure at this temperature. CO; 
is formed during the dehydrogenation of 
the hydrocarbon by reaction of steam 
with C fortuitously liberated from a 
portion of the hydrocarbon vapor. The 
CO, partial pressure in the atmosphere 
of the catalyst is maintained in equilib- 
rium with the CO; partial pressure of 
the carbonate of the carrier by means 
including regulating the proportionate 
ratio of water vapor to hydrocarbon 
vapor in the reaction zone. 


Conoco Appoints Snyder 

J. H. Snyder has been appointed di- 
rector of market research for Continen- 
tal Oil Company, Ponca City, Okla. For- 
merly with several internationally known 
manufacturers and merchandisers in the 
automotive and aviation fields, he has 
had a varied background of experience 
in marketing, advertising, sales promo- 
tion, and market research. During the 
past three years Snyder. has been in 
Cleveland as director of market re- 
search for a large manufacturing con- 
cern and vice president of a smaller 
company in that city. 
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LOOK TO THE LEADER FOR THE 


PEERLESS 


CHAMPION 





PEERLESS DEEP WELL 
TURBINE PUMP FOR SMALL 
DIAMETER WELLS 


Squarely meets the need for 
turbine pump utility, stamina and 
reliability for 4" wells and larger 


Here is the Peerless pump that suc- 
cessfully and completely fills the gap 
often found between domestic water 
systems and the larger deep well tur- 
bine pumps. The Champion is a 
powerful water producer from small 
diameter deep wells; it provides un- 
surpassed water lifting performance 
for a host of commercial and indus- 
trial uses requiring moderate gallon- 
age and a clean water supply. Read 
the specifications below. If you 
find that the Peerless Champion 
turbine pump generally meets the 
water requirements of your business, 
write for full details, described and 
illustrated in a new Peerless engi- 
neering Bulletin. Do it today! 


PEERLESS CHAMPION SPECIFICATIONS: 
CAPACITIES: Up to 5000 gals. per hour 
LIFTS: Up to 200 Feet 

PRESSURES: Up to 90 Ibs. 

DRIVES: Available with electric head, 


right angle geared head for use with 
horizonta! driver or Vee-belt drive. 


WATER LUBRICATED: OPEN LINE 
SHAFT CONSTRUCTION 

FOR 4 INCH DIAMETER DEEP WELLS 
AND LARGER 

TOP FLIGHT PEERLESS QUALITY 
CONSTRUCTION THROUGHOUT 







WRITE FOR 
BULLETIN B-200 
Contains com- 
plete pump 
description, 
plus valuable 
engineering and 
water 

data. 


ilustrated, 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 


Factories: Los Angeles 31, Calif.; indianapolis, ind. 
District Offices: New York 5, 37 Wall Street; Chicago 40, 
4554 No. Y Atlanta Office: Rutland 
Decatur, Georgia; Dallas 1, Texas; Fresno, California; 

los Angeles 5 
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FOR THIS very dpecial JOB 


SUN OIL CO. cuose.. 


“AIROCOOL” OIL-GAS 
TANDEM COMBUSTION UNITS 


The above photo shows a group of four NATIONAL AIROIL TANDEM COMBUSTION UNITS, recently 
installed in Sun Oil Company's refinery at Marcus Hook, Penna. The burners are located at the Petro-Chem 
Furnace of the Vacuum Distillation Unit in this refinery. Although the installation was one of special 
application, ‘National Airoil’’ TANDEM UNITS very readily “fitted into the picture” with no trouble and a 
minimum of cost. This is because “AIROCOOL" TANDEM COMBUSTION UNITS are also designed for 
firing vertically upward, as shown, and are easily applied to all types of process furnaces. 


The TANDEM UNIT maintains a high flame temperature with either fuel oil or gas; can be brought 
qvickly to full capacity with a clean flame; and flame can be regulated and directed to uniformly radiate 
heat to the absorbing surfaces without flame impingement. 


For complete details about the TANDEM COMBUSTION UNIT and the various types available, write 


NATIONAL ADA BURNER CO., INC. 


Main Offices & Factory: 1254 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PA. 
Texas Office: 2512 South Boulevard, Houston 6 


INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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FOR COPIES OF MANUFACTURERS’ LITERATURE OR MORE INFORMATION ON PRODUCTS 
DESCRIBED ON THESE PAGES USE THE NUMBER SHOWN FOR EACH 


118—Armored Valves 





Lapp Insulator Compdny, Inc.’s new 
line of armored porcelain valves has a 
high-strength, heat-treated silicon alu- 
minum armor and are recommended for 
use in corrosive or contaminating appli- 
cations. Armored Y valves are available 
in 1, 1%, 2, 3, 4 and 6-inch sizes. Angle 
valves are in 1 and 2-inch sizes and 
flush valves are in 1% and 2-inch sizes 
for 3, 4 and 5-inch tank outlets respec- 
tively. Standard 125-pound flanges are 
integral with armor and porcelain faces 
are machine ground smooth and flat for 
gasketing. 

For further data (Bulletin 271), write 
Lapp Insulator Company, Inc. Process 
Equipment Division, LeRoy, N. Y., re- 
lerring to PETROLEUM REFINER item 118. 


119—Flame Spectrophotometer 





_A Beckman flame spectrophotometer, 
‘anounced by National Technical Lab- 
oratories, “greatly simplifies both quali- 
‘ative and quantitative analyses of a 
nee number of chemical elements, and 
> -ogtied a hot flame is of particular 
_- Since it permits excitation of the 
pectral lines of a large number of 
Cropents, including many of the heavy 
ttals and alkaline earths, whereas a 


120——Pipe-Fitting Covers 


Pre-formed, facto- 
ry-made, pipe-fitting 
covers of Foamglas 
for both hot and cold 
fittings, has been an- 
nounced by Pitts- 
burgh Corning Cor- 
poration. The pipe- 
fitting covers are 
being manufactured 
in all sizes for Ls, 
Ts, unions, valves, 
elbows and flange 
covers at the Port 
Allegany plant of the 
corporation. Being of 
true glass composi- 
tion “they retain 
their original insulat- 
ing efficiency perma- 
nently, are not affected by humidity, are 
waterproof, vaporproof, fire retardant 
and highly resistant to fumes, acids, and 
many other- elements. When _ installed 
according to the manufacturer’s specifi- 
cations, the Foamglas covers may be 
used through temperature ranges from 
minus 200° F. to 800° F. Foamglas is 
impervious to water and water vapor 
and by virtue of this property has the 
same thermal conductivity, whether wet 








cool flame instrument excites only those 
of the alkali metals.” Its wide spectral 
range, covering the ultraviolet, visible 
and near infrared spectral regions, in- 
sures maximum range and versatility. 
Samples are atomized and introduced 
at a uniform rate into a very hot oxy- 
gen and gas flame through a specially 
designed burner. The spectral emission 
lines of the elements are excited and 
the spectrophotometer isolates these 
lines and measures their intensities rela- 
tive to a blank or standard. 

For further information write Beck- 
man Instruments, National Technical 
Laboratories, South Pasadena, Calif., re- 
ferring to PETROLEUM REFINER item 119. 


121—4Insulation 


A folder describing the properties of 
Kaylo heat insulating block has been 
released by American Structural Prod- 
ucts Company, Ohio Building, Toledo 1, 
Ohio. 

Kaylo made its public debut in the 
insulation field only recently, but has an 
enviable World War II record. The 
“lightweight but strong mineral insula- 
tion” is now being produced on a mass 
production basis by American Struc- 
tural, a subsidiary of Owens-Illinois 
Glass Company. 

When writing for your copy please refer 
to PETROLEUM REFINER item 121. 
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or dry, and will maintain its original 
low rate of heat transfer permanently 
regardless of exposure. 

For complete information write Pitts- 
burgh Corning Corporation, 632 Duquesne 
Way; Pittsburgh 22, referring to Prrtro- 
LEUM REFINER item 120. 


122——High Pressure Filter Units 


Filter assemblies introduced last De- 
cember, equipped with porous stainless 
steel filter elements, 
and rated for 200- 
psi. service, have 
brought requests for 
units rated for high- 
er working and dif- 
ferential pressures. 
Micro Metallic Cor- 
poration has an- 
nounced such units 
rated for service at 
1000 and 10,000 psi. 
Filter elements may 
be specified for use 
at differential pres- 
sures up to 10,000 
psi. The very high 
flow capacities char- 
acteristic of the por- 
ous stainless steel fil- 
ter material are retained in these units. 
Filter elements are all stainless. 

For further data write Micro Metallic 
Corporation, 193 Bradford Street, Brook- 
lyn 7, N. Y., referring to PerroLeum RE- 
FINER item 122. 





123——Magnesium Anode 


Cathodic protection for buried metal 
structures is afforded by “Galvo-Line,” 
a magnesium ribbon anode which has 
been developed by The Dow Chemical 
Company. The new anode has a cross 
section of % by % inches and contains 
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MULTI-STAGE 
STEAM TURBINES 


Simplicity and reliability characterize the Murray Type 
UV Turbine. Available in from two to ten pressure stages 
on two basic pitch diameters. The Type UV can be supplied 
in capacities from 100 to 4000 HP, condensing or non- 


condensing. It can be used for mechanical drives or for 
smaller generator drives. 

Murray Type UV is durably built for dependable perfor- 
mance. Horizontally split case construction to suit operat- 
ing conditions. Blades are stainless steel, shafts of alloy 
steel. The assembled rotors are dynamically balanced. 
Governors are provided to suit specific job requirements. 


Let our engineers cooperate in smoothing out your power problems. 
WRITE FOR BULLETIN T-122 
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a centrally located core of iron wire to 
facilitate making permanent electrical 
connections and to prevent possible seg- 
regation. It is designed for use pri- 
marily in high resistivity soils where 
cast anodes may not be practical. The 
magnesium ribbon anode ‘‘provides 
faster, simpler and less expensive meth. 
ods of installation and in addition re. 
duces current requirements to a mini- 
mum.” 

Anode ribbon is wound on reels and 
is available in standard lengths, 1000, 
2000 and 5000 feet. 

For further information write The 
Dow Chemical Company, Midland, 
Mich., referring to PreTroLeuM ReEFtner 
item 123. 


124—Current Recorder 


Wallace and Tiernan announced a 
new, portable, direct current recorder 
for the measurement of micro currents 
and voltages wherein the exact range 
required may be individually selected 
by the user. The minimum full scale 
range of the instrument is 0 to 0 
milliampere (100 micro amperes) and 
the maximum is 0 to 12 amperes. Ser- 
Sitivity is 1 part in 1000. The chart 1s 
of the circular 24-hour type and 1s 
driven by a conventional synchronous 
motor consuming approximately ) 
watts. 

For further details, write to Wallace 
& Tiernan Products, Inc., Belleville 9, 
N. J., referring to PETROLEUM REFINER 
item 124. 


125—Steel Gate Valves 
Crane Co. has announced a new lint 
of union bonnet 600-pound cast-steel gate 
valves, No. 3602XW 
and 3602X, which 
will replace the No. 
3606X W and 3606X, 
which are being dis- 
continued. The new 
valves are available 
in sizes 4% through 2 
inches, with screwed 
ends and with two 
kinds of trim. The 
3602X W has Exelloy 
seats and a hardened 
stainless-steel disc; 
the 3602X has both 
seats and disc of Ex- 
elloy. The X W valves 
are recommended for 


superheated or saturated steam, hot % 
cold water, ordinary air, natural 
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fuel oil, gasoline, low-viscosity oil such 
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126—Chemical Pump 


‘ite The 
Midland, 
REFINER 





or use where electric power is not 
w:dilable a new chemical pump in si 
plex and duplex models, powered i's 
l-hp. rotary air motor, is being offered 


Y the Milton Roy Company. This 
fe orc pump 1s operated by natu- 
pay “ compressed air as the prime 
tn pressures from 50 to 80 
7 Sal jt 2 Mage and indicating 
+ pete UP ~ with each unit to re- 
caied Fe pressure to that re- 
= ; Sy imum motor speed is 1750 

, held constant by a governor which 





unced a 
recorder 





currents 

ct range throttles the air exhaust from the 
selected My Drive is through a speed r ic mo- 
all sak [he motor and mechanic: . nase 
) to lm oe balanced by means of ——— 





n 
io to the motor coupling 
0 o > c . o 
Re: se information write Milton 
Philadelphia 18 1315 E. Mermaid Road 
adelphia 18, referring ae - 
ReriNeR item 126. to PETROLEUM 


res) and 
res. Sen- 
chart 1s 

and 1s 
chronous 
ately 5 






‘Walle 127—Silicon Rubber Products 
‘leville 9, 
REFINER 


new line 
steel gate 






Stalw: 
Jn Dake Company is offering 
ii: sonte ee grommets, wash- 
other oer packings, and REIGONS 
pediiees — and molded shapes and 
material which; from silicone rubber 
euinds of oi is said to meet the critical 
ture applications high and low tempera- 
of primary ions in which resiliency is 
can be furnishel Tabi Many, apes 
I$ available ished. Tubing, for example 
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@ Quick-reading 
@ Convenient 
@ Accurate 
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Rule Calculator give 
directly — eliminates ¢ 
gedly constructed of 
dial-type thermometers, 
o +1% for general 






Simplified Slide 

humidity readings 
tables. Entire unit rug 
including the two Weston 
~ providing readings accurate t 
" conditions. 





























WESTON 


ALL-METAL 


THERMOMETERS 


Featuring readability, relia- 
bility and rugged construction. 
Available in models for indus- 
trial applications in required 
stem lengths and ranges; also 
models for laboratory use- 



















Available through distributors, oF consult your local WESTON representative. 


WESTON Avtenrert 


trument Corporation 
Newark 5, N. J. 



























Weston Electrical Ins 
655 Frelinghvyse" Avenue, 












cone rubber is recommended for use in 
the handling of hot or cold fluids, gases, 
or where rubber comes into contact 
with other extremes of hot or cold con- 
ditions. 

For additional information write The 
Stalwart Rubber Company, 189 Nor- 
field Road, Bedford, Ohio, referring to 
PETROLEUM REFINER item 127. 


128——Tip Cleaner Device 


J. M. Ragle Industries is offering 
a tip drill kit approximately @ 
the size of an automatic pencil, 
and designed with pocket clip. 
The end is a tempered steel 
double-end chuck holding drill 
sizes 45-80. The handle holds 24 
different size drills. Twelve as- 
sorted drills in even number sizes 
52-74 inclusive, are supplied with 
the kit. Since this tip-cleaning 
tool actually uses carbon steel 
drills, most every welding tip 
can be cleaned and reconditioned 
in a matter of a minute or two. 

For further information write 
J. M. Ragle Industries, Kansas 
City, Mo., referring to PETROLEUM 
REFINER item 128. 


129-——Valves Rebuilt 


A new service, offered by Culp Engi- 
neering Company with its Culp valve 
lapping machine, rebuilds plug valves 
from 1 to 18 inches by lapping two 
mating surfaces together. With the 
plug type valve a fine finish is obtained 
by micro-inch, longitudinal vibration 
that interrupts. the concentric grooves 
by applying an irregular motion at right 
angles to the direction of rotation. The 





q 


130——Explosion Proof Control 


An addition to the 
Emdco line of Elec- 
tro Mechanical De- 
vices Company is the 
explosion-proof con- 
trol equipment. A 
typical installation is 
the assembly of five 
motor control groups, 
each providing com- 
plete control for four 
motors, as shown in 
the illustration. This 
assembly includes 
junction boxes, seal- 
ing fittings, and 
combination starters, 
all in explosion- 
proof, weather-proof, 
water-tight and dust- 
proof housings. This * 
equipment is avail- 
able with or without instrumentation for 
wall mounting or free standing. This new 
Emdco service is made possible through 
cooperation with the Crouse-Hinds Com- 
pany, Syracuse, N. Y., who manufacture 
explosion-proof conduit enclosures for 





body and plug of a round tapered plug 
type valve can be lapped together for a 
micro-inch fit which reduces the possi- 
bilities of abrasions from foreign par- 
ticles between seating surfaces. Positive 
sealing, longer life and free operation 
under pressure is assured. 

For additional information write Culp 
Engineering Company, 6200 Clinton Drive, 
Houston, referring to PETROLEUM REFINER 
item 129. 








for your property against arson, theft, van- 
dalism and trespassing, with Realock Fence. 
Each installation is tailored in type and size 
to provide the degree of protection required. 
Expert erection service available. See your 
local dealer or write us for his name, address. 


AMONG OTHER CF&I PRODUCTS: Wickwire 
SN Rope, Clinton Welded Wire Fabric 


The California Wire Cloth Corp. 


Oakland 4, California 


Subsidiary of 
jel meme] ee) s elem itis ae we ie), mae) ie) ft haie), | 


: START PLANNING NOW! 


enera fiices: Denver 












Your community 


will look to you 
on October 1 4th* 


*Oil Progress Day 










all classes of electrical equipment. Re- 
quirements of the National Electrical 
Code and local codes of all installations 
in the Class 1 and Class 2 hazardous 
locations will be met. 

For further details, write Electro Me 
chanical Devices Co., 49 Selden, Detroit 1, 
referring to PETROLEUM REFINER item 130. 


131—Reducing Valve 


A new ballast type reducing valve 
offered by Hoke Inc., gives “higher de- 
livery pressure with better degree of 
regulation because the force of gas 
pressure is used to regulate the delivery 
pressure.” Conventional adjusting springs 
are eliminated. A set of three needle 
valves controls the pressure system. De- 
livery pressures beyond 2000 psi. and 
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inlet pressures beyond 2800 psi. may 
be obtained and used by substituting 
diferent pressure gages. The maximum 
inlet pressure recommended is 4500 psi 
and the maximum delivery pressure is 
3000 psi. 

For further information write Hoke, 
Inc, Englewood, N. J., referring to 
PETROLEUM REFINER item 131. 


132——Pyrometer Controller 


The Bristol Company has announced 
anew instrument which proportions the 
current input to electrically-heated fur- 
maces, ovens, plastic molding machines, 
salt pots, and other similar equipment 
'o provide practically straight-line tem- 
perature control. It does this by time 
modulation of the input energy. The 
average energy supplied is proportional 
to the deviation of the temperature from 
the control point throughout a band 
width, which is adjustable from 0 to 
“4 percent of full scale reading. 


_ For further information write for Bul- 
tin PB1237, The Bristol Company, 
Waterbury 91, Conn., referring to PETRo- 
L“EUM REFINER item 132. 


133—Air Dryer 


; Pittsburgh Lectrodryer’s new “BY” 
~ of machines designed for drying 
wih ASie air, are built in accordance 
full ME Code requirements and are 
4.) automatic “which makes possible 
of thea ctivation, cooling and reversal 
vi € machines’ dual adsorber towers 
pect manual attention.” The com- 
y Y” instrument air dryers will 
of wit as standard for operation on 

‘sures up to 150 psig. with either 





Properly rolled tube joints assure safety 
in refinery operations. Airetool Tube Expanders are precision 
machined and give perfect results. These expanders are your 
most important tools in furnace maintenance and are made 
for the largest to the smallest size and type of tube. New 
literature is now available to refineries. You may obtain copies 
by writing The Airetool Manufacturing Co., 316 S. Center Street, 
Springfield, Ohio. 


Type G-800 condenser ond heat exchanger expander with square drive 
and short adjustment for tube sheets 2” to 2%” thick. 


Type G-1200 condenser and heat exchanger expander with square drive 
and long adjustment for tube sheets 2%" to 6%” thick. 


The G-800 and G-1200 expanders are of parallel rolling type, are self- 
feeding and feature ball bearing thrust mechanism. Mandrel shanks are 
available in either square, round or Morse taper design. 





Type G-400 multiple roll expander with five rows of straight rolls and 
two flare rolls. Parallel rolling and self-feeding are regular features of 
this type. 


There's an Airetool Tube Cleaner and Expander for every 
type of tubular construction. 





%,) Branch Offices: 


AIRETOOL | =: 
4 4 Philadelphia 


MANUFACTURING COMPANY er 


Houston 
Baton Rouge 





SPRINGFIELD, OHIO 
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NICHOLSON Fast-Acting 2-WAY vatves 


Save Wuscle 


IMPROVE PRESSURE CONTROL 








Turning on or off instantly with 








































































































































60° lever travel, Nicholson 
valyes are widely used as re- 
placements for gate or globe Lever model: Sizes 
valves. Save time and labor, 4" te 2%"; press. 
and minimize the differential  '° °00 'bs. Others to 
. . 5000 Ibs. 
between opening and closing 
pressures. 
sted 
METALS FOR ALL MEDIUMS 7 
alse 
Choice of 6 metal com- The 
binations for all medi- star 
ums. Special seats that F 
don’t cut out; easily re- bur, 
packed stuffing box; Foot and solenoid fi 
heavy bodies. Also a full seodels: Sizes \%" ) 
line of 3 and 4-way cyl- to 2%"; press. to 13 
inder control valves. 375 Ibs 
WITHDRAW LIQUIDS CATALOG 546. T 
ann 
j j 207 OREGON STREET pan, 
from Any Desired Level in Your Tank W. H. NICHOLSON & CO. 2708 ooN sree * 
: " ”” 
with a VAREC Approved Valves * Traps * Steam Specialties y Nor 
\ Not 
SWING LINE ASSEMBLY dem 
sinc 
Here's the “VAREC” Equipment you need - 
ae ° ° ° ° th 
for a simple single Swing Line Assembly: | DISTILLATION AND es 
“WAREC” Fig. No. 90 Swing Joint Cc Cc plug 
“VAREC” Fig. No. 304 or 306 Series Swing RE THF ATION M 
Line Nozzle By EMIL KIRSCHBAUM aah 
“VAREC” Fig. No. 157 Safety Tank Winch Professor, Karlsruhe Polytechnic Institute loy, 
“VAREC"” Fig. No. 135A Cable Sheave Bracket Translated by M. WULFINGHOFF effec 
“VAREC” Fig. No. 150 Cable Collar Clamp Engineer, Sanderson & Porter rosic 
; : The first Englist translation of this authoritative refer- all Ig 
This assembly can be provided with a by-pass ee ence work which is regarded as a classic in its field. pher 
ment whereby the contents of the tank fills the empty ae ge: ge he . mene age ‘eee 
Satis dienieitnteiiet te mae be fewesed enickiy end Every phase of distillation and rectification engineering tiona 
sadlin veye™ — ee is ecgea ped er oe and at pene | diagrams and rugg 
Another standard arrangement is the double Swing Line COATES WEE De Dele Gh GeRetem wees. rh 
Assembly that is raised and lowered by two cables on a CONTENTS tour 
double drum winch. Still other assemblies can be made with Fundamentals. vice 
the complete line of “VAREC” Approved Swing Line Equip- Theory: Units; Interrelation between Vapor Concentra- ed t 
ment. Write today on your letterhead for the “VAREC” P-7 | tions and Partial Pressures of Vapor in Multi-com- prese 
Handbook and Catalog describing these. items. ponent Mixtures; Equilibrium of Boiling Multi-com- conte 
ponent Mixtures, etc. buret 
Separation of Liquids by Simple Distillation. : 
. e tus a 
“VAREC” Fig. No. 340 Swing The Rectifying Column. F 
Pipe Level Indicator tells you Continuous Distilling Equipment Having Rectifying a 
the exact position of your swing d Strippi Secti Greir 
pipe. The unit attaches directly anc ripping ections. . York 
te a A al Approved Rectification Processing in the Enthalpy-concentration on 
e inch. Plot. 
Separation of Mixtures of More Than Two Components. 
oom P 135 
Determination of the Dimensions of Rectifying Columns ‘ 
with Exchanger Plates. Ror 
Rectification in Packed Columns. annot 
y Details: Heat Exchangers; Control Equipment. type 
cP-5 TT f Molecular Distillation. depar 
Appendix: Equilibrium Conditions of Binary Mixtures; hnerig 
Heats of Evaporation of Various Substances at 760 hres 
| mm Hg; Specific Heats and Specific Weights of obtair 
THE VAPOR RECOVERY SUSTEMS COMPAAY | Liquids; Molecular Weights. oam 
COMPTON, CALIFORNIA, USA | | Index. Eduet 
430 PAGES @ ILLUSTRATED @ $10.00 liquid 
NEW YORK CLEVELAND CHICAGO TULSA HOUSTON For 
CHURCH STREET 148 EUCLID AVE. Ut $0. MICHIGAN AVE, —-.MATOBUILDING ANAM. @ M. BLDG, THE GULF PUBLISHING COMPANY Wood 
CABLE: VAREC COMPTON (All Codes) P. O. Box 2608 HOUSTON, TEXAS Street 
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steam or electric reactivation. Machines 
for operation at higher pressures will 
also be made available on specifications. 
There will also be a wide range of 
standard sizes up to 5,000 standard cfm. 

For additional information write Pitts- 
burgh Lectrodryer Corp., P. O. Box 
1766, Pittsburgh 30, Pa., referring to 
PETROLEUM REFINER item 133. 


134—Stopcock Adapter Guide 


The new Hamilton Stopcock Adapter 
announced by Emil Greiner Com- 
pany, is designed for 
use with any ordi- 
nary glass stopcock. 
Nothing has to be 
done to the stopcock 
since this new adapt- 
er device fits into 
the groove of any 
standard stopcock 
plug. 


Machined from a 
special aluminum al- 
loy, the adapter “will 
effectively resist cor- 
rosion in practically 
all laboratory atmos- 
pheres, is excep- 
tionally strong and 
tugged, and is de- 
signed with a func- 
tionally modern con- 
tour.” This new de- 
vice is recommend- 
ed to laboratory workers who require 
pressure stopcocks, vacuum-tight stop- 
cocks, and leak-proof stopcocks for 
burets, gas sampling, measuring appara- 
lus and allied application. 

For further information write Emil 
Sreiner Company, 161 Sixth Ave., New 
York, referring to PETROLEUM REFINER 


Item 134 





135—Rockwood Foam 


Rockwood Sprinkler Company has 
‘nounced its new mechanical liquid 
‘ype Foam is available to municipal fire 
- partments, industrial plants, oil re- 
aleriés, etc, For use in extinguishing 
es involving gasoline, benzol, etc. To 
‘tan a FogFoam pattern discharge, 
— is used through a Rockwood 
Ke uctor which proportions six parts of 
uid to 94 parts of water. 
wan sar ther information write Rock- 
ce Sprinkler Company, 38 Harlow 
~~ orcester 5, Mass., referring to 

ROLEUM REFINER item 135. 


136—Pneumatic Control 


A new pneumatic mechanism is now 
incorporated into Fischer & Porter flow 
controlling. instruménts. Important 
working parts are made from precision 
castings or heavy stampings, precision 
trimmed and carefully inspected to as- 
sure interchangeability. The entire as- 
sembly may be removed from the con- 
trol instrument for cleaning or repair 
without disturbing the process, by sim- 
ply flicking the transfer valve to the 
“Service” position, disconnecting a sin* 
gle air line and removing four screws. 
Photo shows: 1) single piece die cast 
housing; 2) concentric input and index 
action maintains fixed relationship 





throughout entire range; 3) control point 
is not disturbed when valve action is 
reversed; 4) control assembly easily re- 
moved without shutting down: system; 
5) reset speed adjustment calibrated 0.2 
to 50 minutes; 6) automatic - service- 


WRITE ON YOUR 
LETTERHEAD FOR 
SPECIAL LITERATURE 


D.W. HAERING & CC 


GENERAL 


205 West Wacker 
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In the Glare of the Torch— 
think of WILLSON 


ROOM WANTED FOR SPECTACLES? 
. » . There’s comfort for wearers of pre- 
scription glasses in Willson Cover-Alls.* 
And the adjustable leather bridge rests 
lightly on the nose without pressure. 
Willson-Weld* lenses in the shade you 
specify, of course. 


Style RW50 





GAS WELDERS GO FOR IT... Assured 
protection of Willson-Weld lenses and 
comfortable face fit make this goggle 

day-in, day-out favorite for flame cutting 
and cleaning as well as welding. Indirect 


ventilating ports exclude glare. 


FOR EYES THAT LEAD A DOUBLE LIFE 
. .- From welding to chipping with a flip 
of the wrist! Willson-Weld lenses in 
separate frames flip up to leave eyes pro- 
tected by clear, Super-Tough* lenses. 


For complete information on these prod- 
ucts and their application, as well as 
many more eye and respiratory protective 
devices, get in touch with your nearest 
Willson distributor or write us direct. 


208 





Style DC50 


*Reg. U.S. Pat. OF 


GOGGLES * RESPIRATORS * GAS MASKS + HELMETS 


WILSON 


PRODUCTS INCORPORATED 
Established 187° 


manuel transfer valve; 7) 0 to 200 per. 
cent throttling range adjustment. 
For further information write Fische; 
& Porter Company, Dept. 1C-N, Hat. 
boro, Pa. for Bulletin 50, referring tp 
PETROLEUM REFINER item 136. 


137——Flow Indicator Alarm 













An automatic electric alarm system as 
| an integral part of its line of flow indi- 
cators is announced by Henszey Conm- 
pany, which has developed an electric 
alarm, either light or sound, which is 
set off when either high or low limits 
| of flow are reached. The addition of this 
| “electric watchman” lessens equipment 
operating costs. The units have a simple 
mechanism with only three moving parts 
and they register rates of flow from 
to 100 percent. The new alarm system 
consists of selectivity controls, a sensi- 
tive microswitch, and electric wiring 
leading to an alarm. The pointers of the 
controls are set at the desired maximum 
and minimum rates of flow and locked 
| with a knob. When the rate of flow va 
ries beyond desired limits an alarm is 
given. 
For further information write Henszey 
Company, Watertown, Wisc., referring to 
PETROLEUM REFINER item 137. 









































138——Fuel Oil Atomizer 













A mechanical fuel oil atomizer 
| wide range which eliminates the neces 
sity of changing sprayer plates 1s a 
| nounced by The Engineer Compaty. 
| This unit has a capacity range of 10 
to 1 without returning or recirculating 
| oil which, is delivered to the atomuzt 
at 300 psi. (maximum viscosity 
SSU). Variation of output is obtained 
within the Atomizer by manual or aute 
matic adjustment of a hand wheel. This 
eliminates cutting burners in and 0” 
of service to control load range. 

For further information write, Th 
Engineer Company, 75 West Streth 
| New York 6, referring to PETROLEUM 
REFINER item 138. 
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139——Non-Frosting Gages 


Jerguson Gage & Valve Company 
has a new flat glass non-frosting gage, 
for use where low temperature fluids 
must be gaged and made in any low 
material to meet any operating con- 
ditions. The gage is built with a special 
transparent frost preventing unit, sealed 
to the gage glass, which projects be- 
yond the cover bolts so the frost can- 
not build up across the vision slot in 
the cover forging and is available in 
both reflex and transparent types. It 
may be used with standard Jerguson 
valves, 

For further data write Jerguson Gage 
& Valve Company, 80 Fellsway, Somer- 
ville 45, Mass., referring to PreTroLEUM 
REFINER item 139. 


140—Stud Welding 


The Plate & Welding Division of Gen- 
‘al American Transportation Corpora- 
ton devised a cradle fixture for the 
‘“mi-automatic stud welding of the long 
ows of studs shown in the picture. 
win of the petroleum dewaxing 
fre a feet in diameter and ranging 
baile 6 to 20 feet in length—were being 
sult for refineries. Between 6000 and 
on studs are required on each of the 
mA cylinders, to support external 

ening on which wax collects. 

Cur-pound Nelson stud-welding 





To Improve Cast... 


Fluorescent Green: H.W. 185% 





To Improve Color... 


Natural Oil Red A.C. 


These products are stable to light, heat 





and storage. They do not change other oil 


specifications. 


Leading lube refiners and compounders in 
the United States and abroad have used 
Wilmot & Cassidy products for seventeen 
years. For samples, prices, and information 


please write to: 


Wilmot & Cassidy, Inc. 


108 Provost St. Brooklyn 22, New York 














_ 
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cgtin -is-mounted-on a carriage which 
‘indexes along the fixture track to affix 
+ studs on 3%-inch centers at the pull of 
the gun’s trigger. A flux-filled Nelson 
stud is chucked in the gun and auto- 
matic welding completed in a few 
second’s time, and the carriage is moved 
to the next position. When a row is 


completed, the whole cylinder is _ re- 
volved on trunnions for the next line 
of studs. Rapid welding action and 
localized heating effect eliminate any 


warpage which would be incidental to 
slow handwelding of the studs by con- 
ventional arc-welding. 

For further data write Plate & Welding 
Division, General American Transportation 
Corporation, 10 East 49th Street, New 
York 17, referring to PerroLEUM REFINER 
item 140. 





141—Flame Failure Safeguard — 





Combustion Control Corporation 


is 


offering Fireye systems FF-2 and FF-6, 
the former for use on oil burners which 
use gas as an alternate fuel. When the 





Pe Fe 


J-M Universal Piston Packing No. 34 






A SES 


seals tight... stays tight longer in 


refinery service — 


When oils and petroleums break down 
rubber bonded types of packing, try J-M 
Universal Piston Packing No. 34. 

This special refinery packing is similar 
to the well-known J-M Universal No. 33 
hydraulic piston packing but is bonded 
‘with Neoprene for oil resistance. It is 
made of layers of asbestos cloth and 
high-quality cotton duck folded back and 





Johns- Manville 





forth with ends turned in, then Neoprene 
bonded. The result: a tough, dense, flexi- 
ble wearing surface that is long-lasting... 
doesn’t come apart in service ... requires 
fewer replacements than most other 
piston packings. 

Check on J-M Universal No. 34 and 
other special oil-resistant packings when 
you contact your Supply House. 
Or write Johns-Manville, Box JM| 
290, New York 16, N. Y. Peoovers 









system is used on oil, the photoelectric 
scanner monitors the main oil flam 
providing instantaneous shutdown 
flame failure. The programming contro) 
programs the sequences of ignition and 
fuel systems, and the electronic to 
monitors the pilot gas flame. When the 
system is converted to gas, the ele. 
tronic rod monitors the continuous gas 
pilot flame and the programming cop. 
trol programs fuel and ignition systems 
A simple switching means is all that 
is required for the change-over from ojj 
to gas. 

System FF-6 is used on gas burners 
which use light oil as an alternate fuel 

For further information write for Bul. 
letin CH4753, Combustion Control Cor. 
poration, 77 Broadway, Cambridge 42 
Mass., referring to PETROLEUM REFINE 
item 141. 


























142——Portable LPG Pump 


Having a stated capacity of filling a 
100-pound cylinder in six minutes, a new, 
portable, bottle-charging pump (Type 
MXT) for butane-propane service, is 
announced by Peerless Pump Division 
of the Food Machinery Corporation 
This is a complete unibuilt assembly, 
equipped with a carrying handle ani 
designed for operation on 110-volt, sin- 
gle phase, 60 cycle house current. It is 
equipped with an Underwriters’ ap- 
proved %-hp. explosion-proof electric 
motor and switch for Class I, Group 
applications. The pump utilizes a vant 
type impeller, has a rated capacity 0 
4 gpm. at 3500 rpm. and develops differ 
ential pressures up to 40 pounds. 
For further data write Peerless Pum 
Division, Food Machinery Corporation 
301 West Avenue 26, Los Angles 31, rt 
ferring to PETROLEUM REFINER item 142. 




























143——Template 

Rapidesign, Inc.’s No. 44 process tem 
plate contains all the commonly use? 
processing symbols for quick, accuratt 
layout delineation, is made from 
super-quality, double - cured, cellulos 
nitrate sheet and printing is on neg* 
tive side to prevent wearing off. 

For further information write Rap" 
design, Inc., P. O. Box 592, Glendale 
Calif., referring to PerroteuM ReFIN# 
item 143. 











144—AInduction Coil 


The new Ajax- Northrup induct! 
coil, designed and built by Ajax Electro 
thermic Corporation, supplies heat to 
autoclaves four feet in diameter. Oper 
ing temperatures up to 750° F. are # 
tomatically controlled. Advantages “ 
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A day set aside on which your 
community's attention will be focused 
on YOU and YOUR BUSINESS! 


Here’s what this special occasion 
will mean to you...and what YOU can 
do to make the most of it! 


On October 14, the people in your locality will turn 
their attention to you! For that’s the date of Oil Prog- 
ress Day—the day for you to report the progress you 
and your industry have made. People will look to you 
on that day—because you are the part of the oil industry 
best known to the people in your community. 

This is your big opportunity to tell how your com- 
pany is helping to meet the greatest demand in history. 
Your chance to tell the role your company plays in 
handling the tremendous amount of oil products being 
supplied America today. Yes, Oil Progress Day is a 
wonderful time to tell your neighbors how you serve the 
community. 


You’re The One Who Gains! 
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Important News For Every Oil Man in the United States! 


OCTOBER:14 proclaimed 
OIL PROGRESS DAY! 





is being rushed to your local committee office. Tie in ads 
.-. sample speeches ... booklets ... motion pictures... 
employee meeting material ... poster designs... radia 
material ... everything you need to make Oil Progress 
Day Your Day! 

Get in touch with your local committee office Now! 
The address is listed below. Write TODAY so you'll be 
all set for Oil Progress Day! 


OIL INDUSTRY INFORMATION COMMITTEE 


District Offices: 
CINCINNATI KANSAS CITY 
DALLAS LOS ANGELES 
DENVER MINNEAPOLIS 


ATLANTA 
BOSTON 
CHICAGO 


NEW YORK 
PHILADELPHIA 
TULSA 





Here’s how you can benefit from 
Oil Progress Day in your community 


Hold “open house” on October 14 and let people 
get acquainted with your business. That way, 
your neighbors will get a new understanding of 
the problems you face...an understanding that’s 
bound to result in more friends for you! Tell 
them how great the need for oil is... how hard 
you’ve worked to keep them supplied and still 
maintain your high standards of quality and 
service —and you create good will that pays off 
for you and your firm in the long run! 


Get in touch with your district committee NOW! 


They’ll make it easy for you to make the most 
of Oil Progress Day. They’ll give you material 
you can use to tie your business in with this big 
nation-wide report! 





Don’t miss this chance to stand out in your 
community! Make Oil Progress Day Your Day! 


les 31, te 
. ) 
item 14 You gain when the public understands the competi- 
tion in oil—the way you compete with rival firms to win 
; Customer approval. For once the public knows the great 
ocess teil . ’ - ° 
| eae vei’ jobyou’ve been doing, they’ll understand why your busi- 
" accural hess freedom means MORE OIL FOR THEM! That’s why 
‘roviluloe “Bis open house for the oil industry can be of so much 
"on neg ff Denefit to you! 
off. 
yt Get Ready For Your Big Day! 
« Resi Right now free material to promote Oil Progress Day 
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HEAT EXCHANGER EFFICIENCY 
MAY DROP TO AS LOW AS 
10°, WHEN DEPOSITS 
ACCUMULATE 


“X marks the spot” after these 
Wilson cleaners go to work on heat 
exchangers. Tubular deposits are 
eal in a single pass with a 
Wilson Trigger Power or a Wilson 
Pistol Grip Tube Cleaner. Tackle 
~ straight tubes from 4” to 2” 
I.D. with this handy team . . . and 
do a faster, more thorough and 
more economical cleaning job than 
any other outside type tube cleaner. 
Here’s why: 


. Higher torque at any speed than any 
other similar tube cleaners. 
. 3500 rpm working speed permits the use 
of standard Wilson accessories. 
. Any economically practicable scavenging 
agent can be used. 
. Can be used even on sagged tubes. 
. Provide operator with instantaneous, fin- 
ger-tip control of speed and power. 
. Minimum operator fatigue — light weight, 
extra power, higher speed means less 
time on job. 


Choose either cleaner . . . Trigger Power or Pistol Grip 
... depending on the number and size of your tubes. For 
additional information, write to Dept. I. enon 


THOMAS C. WILSON 


21-11 44th Ave., Long Island City 1, N. Y., Cable “Tubeclean,” New York . 


TUBE CLEANERS 








this method are the uniformity of re- 
sults, automatic electric control, and 
the fact that all the heat is developed 
right in the autoclave itself, Absence of 
flames or hot resistance heating ele- 
ments minimizes danger of fire or ex- 
plosion. The water-cooled inductor coil, 
shown with cover removed, operates 
from a standard 60-cycle power supply 
line, and puts about 100 kw. of 3-phase 
power into the load. 

For further information write Ajax 
Electrothermic Corporation, Ajax Park, 
Trenton 5, N. J., referring to PetroLeum 
REFINER item 144. 


145—Arc Welding Electrode 


A new low-hydrogen type coated elec- 
trode—Airco No. 394—designed to pre- 
vent under-bead cracking in weld de 
posits has been announced by the Air 
Reduction Sales Company. Operated 
on either a.c. or d.c. it is designed to 
give welds of 100,000 psi. It performs 
satisfactorily in the fabrication of hard- 
enable steels which are susceptible to 
under-bead cracking. Airco 394 will act 
as the high-tensile companion electrode 
to Airco No. 312 which is used on mild 
steel to produce a tensile strength in 
excess of 60,000 psi. 

For further information write Air Re- 
duction Sales Company, 60 East 42nd 
street, New York 17, referring to Pr 
TROLEUM REFINER ‘item 145. 


146—Arc-Welding Electrodes 


Four new electrodes, Types W-6, 
W-61, W-62 and W-95, for arc-welding 
operations have been introduced by 
General Electric’s welding equipment 
division. Type W-60 is suitable for 
welding most hardenable steels where 
the hazards of under-bead cracking afe 
to be eliminated. Type W-61 can be 
used with either a.c. or reverse polarity 
d.c. to weld low-alloy steels. Type W- 
is to be used on steel castings and for pre 
ducing weld deposits having high impact 
properties at sub-zero temperatures. 
Type W-95 is designed to deposit & 
tremely hard wear-resisting weld metal 
in all positions, using a.c. or d.c. 

For further information write Get 
eral Electric, Schenectady 5, N. Y4 se 
ferring to PETROLEUM REFINER item I 


147—Solenoid Selector Valves 


Saval, Inc., has announced a new line 
of AC solenoid operated 4-way selectot 
valves. Designed for service with watet, 
oil or air at operating pressures to 
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MORE THAN A MATCH FoR SOUR CRUDE 
... and only Y2 the cost of admiralty tubes! 


Save thousands of dollars a year 
on heat exchanger tubes. ..retube 
with Alcoa Aluminum. . They 
have high resistance to corrosion 
by sour crude, ammonia, : and 
H,S. Aluminum tubes 18 years 
old are still operating in sour- 
crude refinery service. 

Your boilermakers will find 
Alcoa Aluminum Tubes easy to 
form, easy to expand into the 
tube sheet. Aluminum tubes are 
available in all standard diam- 
eters and wall thicknesses, and in 
two types ... bare tubes for 
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product-to-product service and 
with many fresh waters, Alclad 
tubes for use with corrosive, fresh 
and salt waters. Both types give 
excellent service when retubed 
into steel tube sheets or installed 
in aluminum tube sheets. 
Mid-Continent Alcoa Dis- 
tributors have stocks of Alcoa 
Aluminum Tubes, Tube Sheets, 
and Baffle Plates. For engineer- 
ing advice, write to ALUMINUM 
ComPANY OF AMERICA, 634 Gulf 
Building, Pittsburgh 19, Penna. 
SALES ‘OFFICES IN 55 LEADING CITIES 

















“| like PETROLEUM REFINER because 
every page—editorial and advertising alike 
—concerns the refining-natural gasoline 
industry—and nothing else.” 








That comment hits the nail on the head and 
is one reason why more men in the refining in- 
dustry subscribe to PETROLEUM REFINER 
than to any other publication. It is THE special- 
ized paper devoted entirely to the oil refining 
industry, including petro-chemical engineering, 
petroleum synthetics and natural gasoline. 








Back copies of PETROLEUM REFINER 
are rarely available. To avoid missing a 
copy and to keep your files complete— 
renew your subscription promptly. If you 
are not a subscriber in your own name, 
fill out the order blank below and send 
it in TODAY! 


















I want fo receive REFINER 


(ESTABLISHED 1922) 


[] 3 years for $4.00 
in "5 m ae for [] 2 years for $3.00 
Yf []1 year for $2.00 


ae hl ah nat 


Street and No. 
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C Engaged in 

ORM Y (C Refining 
OS ee Cj Natural Gasoline Mfg. 
Equipment... .:. Ree? Other Classification—please identify 

_) Manufacturer 

C) Supply Company O 

Return to P. O. Box 2608 Houston 1, Texas 
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psi this new series includes pipe sizes of 
%, %, Ya, % and | inch. Valves may be 
converted for DC operation merely by 
changing solenoids. Features are leak- 
proof, “Shear-Seal” design; simplicity— 
only one moving part; direct operation, 
thus eliminating the hazards of pilot op- 
eration; fast, positive action under all 
conditions; and ease of installation. 

For complete information write Saval, 
Inc., 1915 East 51st Street, Los Angeles 
i referring to PETROLEUM REFINER item 
147. 


148—Auto-Selector Control 





The Auto-Selector controller an- 
nounced by The Foxboro Company, cor- 
trols, selectively, from either of two re- 
lated variables, by positioning a single 
valve, damper, or other operator. This 
selection is determined by the variable 
having the greater tendency to exceed its 
pre-set limit; and “the transfer of con- 
trol is made smoothly, instantly, and 
automatically.” The Auto - Selector not 
only “does the work which previously 
required two controllers, but has an 
added important advantage in that it 
may incorporate the automatic reset 
function in the control of either or both 
variables.” The design of the instrument 
embodies two measuring systems and 
two inter-connected Foxboro Model # 
control mechanisms. The Auto-Selector 
controller is available as a recorder of 
indicator. 

For further information write The Fox- 
boro Company, Foxboro, Mass., referring 
to PeTroLeuM REFINER item 148. 


149—Small Tachometer 


A rugged, small-size, low cost elec 
tric tachometer, designed for continuous 
operation, has been announced by The 
Electric Tachometer Corporation. Mea* 
uring only 2%x5% inches, this um 
broadens the field of applications {0 
dependable tachometers. Housed ™ 4 
cast bronze case, the new tachomelt’ 
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VERTICAL 
TURBINE 


They occupy small space — 
move large quantities of water 
at extremely low cost. Sizes 40 
to 16,000 GPM—Electric Mo- 
tor, Gas or Diesel Engine or 
Steam Turbine drives. 





BETTER— 
QUICKER— 
AND CHEAPER 


IS Ae \ SV . 


For all cooling purposes in the processing of petroleum, be assured 
that water is better, quicker and cheaper. That is especially true if your 
water needs are supplied with a Layne Well Water System. First, there is 
big quantity—second, dependability at all times and third, extreme econ- 
omy in cost. Layne Well Water Systems—and Layne Vertical Turbine 
Pumps are available in sizes to more than fulfill your entire water needs— 
cooling, condensing and general utility. These Water Systems and Water 
Pumps require practically no attention. For repairs, there is little or no 
expense. For constant on the job service, there is always the utmost in 
satisfaction. They have the rugged quality that means extra long life. 


For complete information on Layne Water 
Systems or Layne Pumps, send for catalogs, 


bulletins etc. 
LAYNE & BOWLER, INC. 
General Offices 


MEMPHIS 8, TENN. 


WELL WATER SYSTEMS 


AFFILIATED COMPANIES—Layne - Arkansas Co., Stuttgart, Ark. Wis. %& Layne-Ohio Co., Columbus, Ohio yy Layne-Pacific, Inc., Se- 

arg Atlantic Co., Norfolk, Va. x Layne- Central Co., Memphis, attle, 1 Ran *% Layne- Texas Co,, Houston, Texas y% Layne-Western 

Co. gP Layne- Northern Co., Mishawaka, Ind. —- Louisiana Co., Kansas City % Layne Minnesota Co., Minneapolis, Minn. % In- 

Ne ake Charles, La. x Louisiana Well Co., Monroe, % Layne- ternational Water Supply, Ltd., London, Ontario, Canada »% Layne- 
w York Co., New York City % Layne - Northwest Aes “Milwaukee, Hispano Americana, 8. A., Mexico, D. F. 
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in Water Cooled Equipment | 


Newly Prenfected 


Water Conditioning Chemicals 


| nuts, 


will operate in any position through a 
wide range of temperatures. This new 
model M-1200 provides “exceptional per- 
formance over a wide range of speeds 
and is substantially free from the effects 
of stray magnetic fields.” 

For further information write to The 
Electric Tachometer Corporation, 2218 
Vine Street, Philadelphia 3, referring to 
PETROLEUM REFINER item 149. 


150——Stainless Steel Fastenings 


A stock catalog of non-ferrous and 
stainless steel fastenings covering a wide 
range of forms, sizes and materials, 
available from The H. M. Harper Com- 
pany, is sectionalized for convenient 
reference into the main division of bolts, 
screws, rivets, and accessories. 


Given is a comprehensive listing of 


| standard non-ferrous and stainless fas- 


Recently developed applications of the 
newer colloids and surface-active agents in 
Wright Chemicals for the petroleum industry 
result in improved water conditioning—posi- 
tive scale and corrosion control, Wright 
Chemicals contain 100% soluble, available 
chemicals—no waste or inert matter—insuring 
increased operating efficiency and reduced 


on Cooling Towers .. . 


Down time and replacement costs are ma- 
terially reduced by effective scale and corro- 
sion control with Wright Chemicals. 


Compressors and 
Engine Jackets .. . 


Heat transfer surfaces are kept free of scale 
and corrosion. Result? Greater efficiency. 








Wright improved chemicals are the result of 
intensive study and research by men with years 
of experience in the development, production, 
application and control of water-conditioning 
chemicals. 

Wright has no one cure-all to solve all preb- 
lems. Each receives individual treatment. The 
Wright field engineer, who will call on you | 
upon request, will obtain all necessary infor- 
mation and samples for examination in the 
modern Wright laboratory. Analyses are inter- 
preted in view of supplemental information 
received, and recommendations made in the 
form of a proposal. Clients are provided with 
regular laboratory service as a periodic check 
upon conditions. 

There is a Wright Field Engineer near you, 
anxious to help solve your scale and corrosion 
problems. No obligation. 


@ 
vt 
CHEMICALS 


WRIGHT CHEMICAL CORPORATION 
Specializing in Water Conditioning 


GENERAL OFFICE AND LABORATORIES 
615 West Loke Street Chicage 6, iH. 
Offices in Principal Cities 

















| Mfg. Company, Minneapolis 13, 


tenings available from stock, including 
complete dimensions, packaging data 
and prices. 

For a copy of this catalog write The 
H. M. Harper Company, 2620 Fletcher 
Street, Chicago 18, referring to PeETroLEUM 
REFINER item 150. 


151—Speed Control 


A booklet, “Precision Speed Control 
for Boiler Draft Fans with the Regut- 
ron Controlled Magnetic Drive” No. 
4400-TEC-1078, discusses principles of 
operation with graphs, diagrams and 
installation pictures. Described is the 
adjustable speed magnetic drive with 
Regutron control. 

For a copy write Electric Machinery 
Minn., 
referring to PETROLEUM REFINER item 151. 


152——Lighting Equipment 


Appleton Electric Company announce 
release of Catalog 48 on Goodrich light- 
ing equipment covering the line formerly 
manufactured by Goodrich Electric 
Company of Chicago, which company 
was taken over by Appleton Electric 
Company September, 1947. 

For a copy of this catalog write Apple- 
ton Electric Co., 1701 Wellington Avenue, 
referring to PETROLEUM REFINER item 152. 


153—Valves 


W. S. Rockwell Company has pub- 
lished Bulletin 500 describing the Rock- 
well line of slide and butterfly valves. 
Rockwell valves are designed for service 
in the regulation of air, gases, oil, steam, 
water, chemicals, semi-solids, and other 
fluids. Rockwell valves are suited for 
use where control of low pressure and 
large volumes are necessary and are 
available in all standard pipe sizes in 
both screw and flanged types. 

For a copy of the catalogue write W. S. 
Rockwell Co., 200 Eliot Street, Fairfield, 
Conn., referring to PretroLeEuM REFINER 
item 153. 


154—£lectrical Products 


“This Is Wagner,” a special edition 
of Wagner Electric Corporation’s house 
organ “Wagner Circle,” tells the story 
of the 57-year-old company as it is 
today. The booklet contains illustrations 
of Wagner people, plants and products. 

For a copy write Wagner Circle, Wagner 
Electric Corporation, 6400 Plymouth 
Avenue, St. Louis 14, referring to Prtro- 
LEUM REFINER item 154. 











Special design of the Jergu- 
son Non-Frosting Gage pre- 
vents frost from forming 
over the vision slot. 


If you are gaging 

low temperature 

fluids . . . and have 

difficulty with frost 

on the vision slot... 

you need Jerguson 

Non-Frosting Gages. 

With the Jerguson 

Non-Frosting Gage 

the liquid level read- 

ing is always visible. 

A special frost preventing unit sealed 
to the gage glass projects beyond the 
cover bolts so the frost cannot build 
up across the vision slot in the cover 
forging. 

Don’t guess any longer. Use Jerguson 
Non-Frosting Gages and be sure o 
your liquid level readings on low tem- 
perature work. 


Write for prices 
and full details. 


GAGE & VALVE 
COMPANY 
100 Felisway, Somerville 45, Mass. 


Representatives in Major Cities 
Phone Listed Under JERGUSON 
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inside | 


Kennedy Valves are durable. Look at this iron-body gate 











or 


valve .. . note the stout construction of the disc . . . the ex- 
rm ceptionally thick and wide disc and seat rings . . . the heavily 
“e proportioned stem threads. 
‘bul You get these and many other features when you specify 
cornet Kennedy Valves. Want full details? . . . write for a copy of 
Kennedy's 240-page Catalog. It contains complete informa- 
Lage tion on the Kennedy bronze and iron-body gate, globe, angle 
y teml- and check valves, pipe fittings, flanges, and other valves and 7 
accessories, ! ee 
The Kennedy lron-body Wedge Gate Valve is 
N restogaes made for a range of pressures with non-rising 


stem or outside-screw-and-yoke. Illustration 
shows standard type, outside-screw-and-yoke. 
nt 
7 2 . s 
valves-pine fittings-fire hydrants 


TRE KENNEDY VALVE MFG. CO., ELMIRA, NEW YORK Offices and Warehouses in Principal Cities 
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155—Research Kit 


Brooks Rotameter’s multi-range flow 
rate kit for research work is described 
in bulletin No. 5. This kit affords a 
unit that will measure 19 liquid flow 
ranges from 0.1 to 275cc. per minute 


and 19 gas flow ranges from 10 to 
10,500 cc. per minute. 
For a copy write Brooks Rotameter 


Company, Box B-6848, Lansdale, Pa., re- 
ferring to PeTroLEUM REFINER item 155. 


156—Technical 


Visco Products Company, Inc., is 
publishing a quarterly digest intended 
to serve as a compact reference source 
on detailed news and technical infor- 
mation appearing in trade journals, 
news magazines, and scientific publi- 
cations. 


For copies of the digest write Visco. 


Products Company, Inc., P. O. Box 234, 
Houston 1, Texas, referring to PEtTRo- 
LEUM REFINER item 156. 


157——-LPG Pumps 


Bulletin B-2200 describing the appli- 
cation of turbine vane type pumps to 
the handling of liquefied petroleum 
gasses has been issued by the Peerless 
Pump Division of Food Machinery Cor- 
poration. Described are both a stationary 
pump, designated as Type XT, and a 
portable pump designated as Type MXT. 
Both types, depending on capacities de- 
sired, are used for loading or unloading 
in the transfer of LPG. 

For a copy of the bulletin write Peerless 
Pump Division, Food Machinery Corpora- 
tion, 301 West Avenue 26, Los Angeles 31, 
referring to PETROLEUM REFINER item 157. 


158—Seals and Packing 


Bulletin W341-B13 describes Type G 
mechanical seals built into Worthington 
centrifugal pumps, seals designed for 
working pressures up to 500 psi and 
temperatures up to 250° F. 

Bulletin W-404-B3 tells about Worth- 
ing cup packing for use on Worthington 
cup pistons, Packing is moulded of 
duck and synthetic material for pressures 
up to 350 psi. and temperatures up to 
250° F. 

For copies write Worthington Pump 
and Machinery Corporation, Harrison, 
N. J., referring to PeTroLeuM REFINER 
item 158. 


159——Sealing and Lubricating 


Properties of valve lubricants, thread 
sealing, line sealing, gaskets and anti- 
seize compounds for many types of tub- 
ing and piping systems are described 
in Parker Appliance Catalog No. 909. 
Compounds especially developed for 
aluminum systems, and systems hand- 
ling oxygen, alcohol, aromatic and high 
octane fuels, and other liquids and gases, 
are among those listed. 

For a copy write The Parker Appliance 
Company, 17325 Euclid Avenue, Cleve- 
land 12, Ohio, referring to PETROLEUM 
REFINER item 159. 


160——Orifice Ratio 


Hagan Corporation, has issued bul- 
letin T-100-M, “Capacity Data for Con- 
centric Orifices & Flow Nozzles” de- 
scribing the importance of proper 
sizing of orifices and flow nozzles, this 





al Witaita <2 


TUBE EXPANDERS FOR DEPENDABLE 
.»» ECONOMICAL SERVICE 









@ depth of 2” 


Style No. 269 is adaptable for rolling tubes in 


heovier or multiple tube sheets. 


leading vusers everywhere know there is a 
Wiedeke Tube Expander for every application. 


For complete detoils, see your local dealer 
or write us todoy 


No. 254 xy 
No. 269 A 


WIHEDEKE Adjustable Tube Expanders 
Designed especially for rolling small tubes in 
Condensers, Heat Exchangers and similar units. 
Style No. 254 is adaptable for rolling tubes to 


the ’ Giilie Wi c d eke Company 


DAYTON I, 


OHIO 
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by application of a simple basic formula 
and graph. It also includes several new 
specific-volume graphs, a diagram cover. 
ing recommended pressure tap spacing 
for flange, radius and Vena Contracta 
taps, etc. 

For copies of the new bulletin write 
Hagan Corporation, 323 Fourth Avenue, 
Pittsburgh 19, Pa., referring to Perro- 
LEUM REFINER item 160. 


161—€lectrode Catalog 


A new electrode catalog has been an- 
nounced by Wilson Welder and Metals 
Company, Inc. Included are photographs 
and diagrams, an electrode selector 
chart and details on all electrodes in 
the Wilson line as well as general de- 
scription, application, welding procedure, 
mechanical properties, and specifications, 

For a copy address Wilson Welder 
& Metals Company, Inc., 60 East 42nd 
Street, New York 17, referring to Pr- 
TROLEUM REFINER item 161. 


162——1ion Exchange Materials 


National Aluminate Corporation, 6220 
W. 66th Place, Chicago 38, has a new 
booklet on ion exchange principles, prop- 
erties and uses; and technical data on 
materials. Section I discusses ion ex- 
change principles, with diagrams, for- 
mulae and illustrations; Section II gives 
technical data on each of the commer- 
cially available types of ion exchange 
materials sold and serviced by Nalco; 
and Section III contains brief notes on 
a number of chemical manufacturing and 
processing operations employing ion ex- 
changers. 

When writing the company for a copy 
refer to PETROLEUM REFINER item 162. 


163——Protective Coatings 


The effects of typical petroleum re- 
finery conditions upon various paints 
and protective coatings employed for 
protecting metal surfaces are outlined 
in “Timely Topics” No. 14 issued by 
the Department of Industrial Research 
of L. Sonneborn Sons, Inc., 88 Lexing- 
ton Avenue, New York 16. A reference 
guide is showing the products best 
suited for the protection of specific sur; 
faces is included. 

When writing the company for a copy 
refer to PETROLEUM REFINER item 163. 


164—Boiler, Tank Accessories 


Steel Improvement & Forge Com- 
pany, 970 East 64th Street, Cleveland 
14, Ohio, has available a Technical Data 
Catalog No. 11 featuring its line ol 
forged steel boiler, tank and pressure 
vessel accessories. Included are engi 
neering data, diagrams, detailed illustra- 
tions and installation data on handhole 
and manhole covers and yokes, forged 
steel welding street ells and forged steel 
water column ells. 

When writing the company for a Cop) 
refer to PeTROLEUM REFINER item 164. 


165—Insulation Protection 


Bitucote Products has issued a bulletin 
describing “Protektite,” an asbestos 
fibrated, emulsified asphalt in mastic 
form used to protect insulations from 
rain, acid fumes, fog, spray, and various 
industrial liquids. Protektite is easily 
applied by trowel and dries within 
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to 36 hours under average temperature 
conditions. 

For copies of the new bulletin write 
Ritucote Products, Division of Bridges 
Paving Co., 1411 Central Industrial Drive, 
St. Louis 10, Mo., referring to PETROLEUM 
REFINER item 165. 


166—Electrode Guide 


Air Reduction Sales Company, 60 
East 42nd Street, New York 17 has pub- 
lished a new pocket guide to Airco arc 
welding electrodes which presents facts 
pertaining to the most commonly used 
Airco electrodes along with data re- 
garding the factors to be considered 
when choosing an electrode for a spe- 
cific job. The guide also features a two- 
page NEMA standard color marking 
chart and an electrode comparison chart 
which matches up the various electrodes 
on the market with their respective 
AWS-ASTM classification. 

When writing the company for a copy 
refer to PETROLEUM REFINER item 166. 


167—Stainless Piping System 


A new and “more economical” ap- 
proach to flanged piping, which the 
manufacturers report have decided ad- 
vantages is set forth in Taylor Forge’s 
Bulletin 483. Included are drawings and 
dimensions of new type fittings and 
flanges, available in Stainless 304, 347, 
316 and other materials. 

For complete information write Taylor 
Forge & Pipe Works, P. O. Box 485, 
Chicago 90, referring to PETROLEUM RE- 
FINER item 167. 


168—Chemical Unit Products 


Booklet CDP-576 describes the range 
of products manufactured by the Gen- 
eral Electric Company’s Chemical De- 
partment. Products of the company’s 
Plastics Division, Resin and Insulation 
Materials Division, Metallurgy Division, 
and Compound Division are described 
together with their many industrial ap- 
plications. 

For copies write General Electric Com- 
pany, Chemical Department, 1 Plastics 
Avenue, Pittsfield, Mass., referring to 
PETROLEUM REFINER item 168. 


169——Strainer, Control, Valve 


Bulletins describing the “Straitflo” 
strainer, the “Measurflo” control, and 
the “Electroflo” valve, new products of 
Hays Manufacturing Company, Erie, 
Pa., are now available. These new prod- 
ucts are used as standard fittings on 
manufactured equipment; as mainte- 
nance items for factory supply lines 
and in processing operations; and for 
trouble-free service in water, steam, 
and gas lines in all classes of institu- 
tions. 

When writing the company for a copy 
reter to PETROLEUM REFINER item 169. 


170—Tube Expanders 


A new bulletin which describes Aire- 

tool tube expanders for expanding and 
rolling boiler and heat exchanger tubes 
has been issued by Airetool. 
. “Or a copy write to The Airetool Manu- 
qcturing Company, 316 S. Center Street, 
“Pringheld, Ohio, referring to PETROLEUM 

EFINER item 170. 


171——Heat Exchangers 

The complete line of Ross shell and 
tube heat exchangers and allied equip- 
ment for all industries is shown in a 
new bulletin published by the manu- 
facturer. Cutaways and interior views, 
and brief text on design, construction 
and uses are included. 

For copies write Ross Heater & Mfg. 
Co., Inc., 1407 West Avenue, Buffalo 13, 
for Bulletin No. 4300, referring to Petro- 
LEUM REFINER item 171. 


172——Blow-Off Valves 

Bulletin E-120 on blow-off valves 
lists the thany different types made by 
Everlasting in tabular form so that 
the correct selection of valve can be 
quickly determined for any desired 
pressure, method of operation, operating 


WOM! 


development 


the industry 


conditions, and ASME code require- 
ments, Complete dimensions are shown 
of all units. 

For copies of this bulletin write Ever- 
lasting Valve Company, 49 Fisk Street, 
Jersey City 5, N. J., referring to PErtrRo- 
LEUM REFINER item 172. 


173——High-Temperature Alloys 


“Haynes Alloys for High-Tempera- 
ture Service,” published by Haynes Stel- 
lite Company, Kokomo, Ind., contains 
available data on Haynes alloys as com- 
piled by the National Defense Research 
Council, the National Advisory Commit- 
tee for Aeronautics, and prominent man- 
ufacturing concerns. Engineers and met- 
allurgists who design or specify equip- 
ment for high-temperature use will find 


SAFETY FUSE SHUT-OFFS 
available on OILCO 
Loading Line Valves 


Model 


150-S 


has long 
needed and 


wanted! 


Released Position 
of Plunger 


Stay Open 
Type 


OIL EQUIPMENT MFG. CO., INC. 


VERM  <¢ 


3100 
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this new book valuable in the selection 
of alloys to meet the exacting demands 
of such service. Tables give chemical 
composition and physical properties. 
When writing the company for a copy 
refer to PETROLEUM REFINER item 173. 


174—Relief Valves 


Associated Valve & Engineering Com- 
pany has issued a new bulletin on “Stain- 
less Steel Relief Valves for the Chemical 
Industry.” Photographs of and data on 
different valves are included. 

For complete information write Associ- 
ated Valve & Engineering Company, 1150 
West Marquette Road, Chicago 21, IIli- 
nois, referring to Prerroteum REFINER 
item 174. 


175—Heat Exchangers 


Bulletin 12-H which includes photo- 
graphs, sectional drawings and com- 
prehensive data on SK single and two- 
pass heat exchangers, vapor condensers, 
U-tube and tank type exchangers, Radia- 
fin tube exchangers and vent condensers. 

For copies write Schutte and Koerting 
Company, 12th & Thompson Streets, 
Philadelphia 22. referring to PETROLEUM 
REFINER item 175. 


176——Feeder and Rotary Valve 


Fuller Company has released bulletin 
F-3 “Fuller Feeders and Rotary Valves,” 
containing photographs, diagrams, tables 
and descriptive material. 

For a copy write Fuller Company, 
Fuller Building, Catasauqua, Penn., re- 
ferring to PeTroLEUM REFINER item 176. 


177——Air Venting 


Bulletin 275 has been issued by Sarco 
Company, Inc., on “Air Venting of In- 
dustrial Steam Equipment.” These high 
pressure air vents have renewable heads 
of stainless steel and bodies and bonnets 
of cast brass, cast iron or semi-steel and 
are available in sizes % inches to 1% 
inches with vertical and angle patterns. 

For further information write Sarco 
Company, Inc., 350 Fifth Avenue, New 
York 1, N. Y., referring to PETROLEUM 
REFINER item 177. 


178—Instrument Panels - 


“Modern Design for Instrument Pan- 
els and Cubicles,” has been published by 
Falstrom Company. This describes the 
Falstrom Knocked-Down Cubicle with 
“the flexibility of interchangeable com- 
ponents which serves many purposes in 
the instrument control field.” Single 
control points can be consolidated into 
a single compact control center. 

For a copy of the catalog write Fal- 
strom Company, Falstrom Court, Passaic, 
N. J., referring to PrerroLteuM REFINER 
item 178. 


179—-Catalyst 


Product Information Bulletin T-1, de- 
scribing its catalysts, has been issued by 
Enjay Company, Inc. 

Enjay BR-769 carbon monoxide con- 
version catalyst is an iron-chromium 
catalyst used in the manufacture of hy- 
drogen from carbon monoxide and steam 
and in conversion of carbon monoxide 
to carbon dioxide and hydrogen. 





RESISTS 
ALKALIES 
GREASES 
WATER 


ACIDS * 
OILS * 
ALCOHOLS + 


TOUGH * FLEXIBLE 


EASY TO APPLY 
QUICK DRYING 


Ft vay plastic paints are made 
from pure Tygon, the corrosion- 
resistant plastic used to line acid 
tanks. They differ from ordinary 
paints in these important ways: 

e Tygon Paint films are flexible 
when dry, and stay that way. They 
will not oxidize and become brittle; 
will not check, crack, or craze. 


e Tygon Paint films are not affected 
by oil, water, or sunlight, nor by 


most acids and alkalies. 1000 hours - 


of continuous salt spray tests left 
Tygon Paint films untouched. 
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e Tygon Paint films are tough, and 
durable. They will not chip under 
impact, are slow wearing under 
abrasion. 

Tygon Paints are easily applied by 
spray gun or brush. Available in 
a wide range of colors, including 
black, white, and clear. 





eThron 9, Ohio 


Recommended for use in the manu- 
facturing of hydrogen and carbon mo- 
noxide from hydrocarbons and steam is 
Enjay BR-410 reformer catalyst, a 
nickel-magnesia catalyst. 

Enjay BR-206 is classified as a non- 
coking nickel-alumina catalyst which js 
recommended for use in reformer tubes 
ahead of Enjay BR-410 for the purpose 
of minimizing the formation of coke due 
to unsaturates in the feed gas. Used in 
conjunction with Enjay BR-410 and 
Enjay BR-206 as a non-coking reformer 
catalyst, Enjay BR-245 is a nickel-alum- 
ina-magnesia catalyst with physical prop- 
erties similar to those of Enjay BR-206, 

Enjay BR-48162 low soda hydroform- 
ing catalyst is used in the hydroforming 
operation for the aromatization and hy- 
droforming of petroleum naphtha frac- 
tions while Enjay BR-1167 is a molyb- 
denum type hydrogenation catalyst used 
in the hydrogenation of petroleum frac- 
tion. Insensitive to sulphur, the catalyst 
must be sulphided in the unit prior to 
use for activation. 

For a copy of the bulletin write Enjay 
Company, Inc., 15 West 5lst Street, 
New York City 19, New York, referring 
to PETROLEUM REFINER item 179. 


180—Cooling Units 


The new line of giant-sized “VAD” 
(vertical air discharge) cooling units 
recently introduced by Young Radiator 
Company of Racine, Wis., is shown in 
special Catalog 448. Illustrations, dia- 
grams and dimensions, and full descrip- 
tions are included of these immense 
units (largest model 16 feet 8 inches 
high by 20 feet 9 inches wide) which 
are available in sizes capable of dissi- 
pating from 3 to 15 million Btu per hour 
under standard conditions. 

When writing for your copy please refer 
to PETROLEUM REFINER item 180. 


181—High Temperature 
Insulation 


Forty-Eight Insulations, Inc., has 
published a catalog of the complete 48 
group of high temperature industrial 
insulations. Charts and illustrations are 
given on the conductivity and _ instal- 
lation of both plastic and block insu- 
lations offered by the company. 

For a copy write Forty-Eight Insula- 
tions, Inc., Aurora, Ill, referring to Pe- 
TROLEUM REFINER item 181. 


182—Roof Maintenance 


New life for worn roofs is discussed 
in a guide published by Stonhard Com- 
pany, 401 North Broad Street, Philadel- 
phia 8. Danger signs that lead to roof 
failure are described and cut-aways, etc., 
show vulnerable points and how they 
can be repaired. 

When writing for your copy please refer 
to PETROLEUM REFINER item 182. 


183—Refractory Enclosures 

George P. Reintjes Company, in Bul- 
letin 748, illustrates and describes solu- 
tions for “Floating Walls” problems ¢?- 
countered in designing air tight refrac- 
tory enclosures for modern water walle 
boilers. 

For complete information write George 
P. Reintjes Company, 2515-19 Jefferson 
Street, Kansas City, Mo., referring to 
PETROLEUM REFINER item 183. 
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No other single aid in this round-the-clock business saves you time and 
trouble like this basic source book of data on refinery, natural gasoline 
and petrochemical plant equipment and materials. 
Containing the complete or condensed catalogs of 330 leading manufacturers, 
it is indexed and cross-indexed for easy reference. Merits of products are 
easy to compare. You save time . . . avoid errors and misunderstanding in 
ordering and specifying by referring to the item by page and figure numbers 


in The Refinery Catalog. 






TANK FARMS 
STORAGE TANKS 



































NEED 


BLAW-RNOX 


FOG NOZZLES 
AND 


AUTOMATIC SPRINKLERS 





















Wherever inflammable liquids 
or other fast burning materials 
must be stored or handled in 
quantity, instantaneous and re- 
liable fire protection is a “‘must.”’ 


Blaw-Knox Fog Nozzles have 
wide passages without screens 
—are non-clogging—always 
instantly available. 


Blaw-Knox Automatic Sprinklers 
_ and Deluge Systems strike back 
| atfire with the speed of lightning. 


Write for Bulletin No. 2207 


Listed by Underwrit- 
ers’ Laboratories, Inc. 
Approved by Factory 
Mutual Laboratories. 










Blaw-Knox offers Stand- 
ard Wet and Dry Pipe 
Systems, as well as 
Thermostatically Con- 
trolled Deluge Systems. 


BLAW-KNOX 


SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY 


829 Beaver Ave., N.S. 
Pittsburgh 12, Pa. 


Offices in Principal Cities 
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Rockwell Appoints E. E. Hedene 
Chief Engineer of Nordstrom 


Rockwell Manufacturing Company has 
appointed E. E. Hedene chief engineer 
of all operations of 
the Nordstrom Valve 
Division. He *form- 
erly was the chief 
engineer of the 
Nordstrom Valve 
plant at Oakland, 
Calif., where for the 
major part of 22 
years he worked di- 
rectly with Sven 
Nordstrom, inventor 
and developer of the 
Nordstrom lubricat- 
ed plug valve. 

Hedene will head- Hedene ; 
quarter at Pittsburgh. His duties will 
include considerable field work in ad- 
dition to coordinating the Nordstrom 
engineering activities at the Pittsburgh, 
Hopewell, Oakland and East Chicago 
plants. 

Hedene studied mechanical engineer- 
ing at the University of California, and 
was affiliated with several West Coast 
engineering firms before coming to 
Nordstrom. 





W. N. Goodwin Retired 


W. N. Goodwin, Jr., who recently 
completed 50 years with Weston Elec- 
trical Instrument Corporation, Newark, 
N. J., was presented a combination tele- 
vision set by his associates at ceremonies 
in which Edward F. Weston, chairman 
of the board, recalled historical events, 
and Earl R. Mellen, president, made the 
presentation. 

Joining the organization in 1898, after 
graduation from the University of Penn- 
sylvania, Goodwin was selected in 1906 
by Dr. Edward Weston, the founder, as 
chief engineer and director of research, 
and was eventually elected vice president 
in charge of research and engineering. 

Although Goodwin is officially retired, 
he still serves Weston as a consultant 
and continues his studies in the field of 
instrument design and advanced meas- 
urement theory. 


H. T. Gregg Vice President 
Of Metal Goods Corporation 


Harris T. Gregg, manager of the 
Houston branch since 1943, has been 
elected a vice president of Metal Goods 
Corporation. Before joining Metal Goods 
Corporation, Gregg was associated with 
Shell Petroleum Corporation and Eagle 
Picher Lead Company. 

He attended Westminister College at 
Fulton, Mo., and is a member of the 
American Foundry Association, Ameri- 
can Society of Metals, American Petro- 
leum Institute and the National Associ- 
ation of Corrosion Engineers. 


Hood Named Ansu!l Head 


F. J. Hood has been elected president 
of Ansul Chemical Company, Marinette, 
Wis., succeeding 
Harvey V. Higley, 
who was named 
chairman of the 
board of directors. 

Hood joined An- 
sul’s California office 
in 1928. He worked 
in. sales for eight 
years, returning to 
Marinette in 1936. In 
1938 -he was elected 
secretary and treas- 
urer, and in 1945 vice 
president. He is a 
past president of Re- Hood 
frigeration Equip- 
ment Manufacturers Association and a 
member of several professional groups. 

Other officers elected by Ansul are 
R. C. Hood, vice president; H. C. 
Higley, secretary; J. F. Asell, treasurer; 
and S. R. Holmquist, comptroller and 
assistant treasurer. 















WELD PIPE 


Faster... Easier... Truer 


JEWEL PIPE 
CLAMPS 


They align pipe perfectly and hold it secure 
for rocking. On in a ciate <— off in ten 


seconds. Two sizes, 4 to 8 in. — 8 to 16 in. 
Rigid construction resists strain, heat, and 


Other Jewel Clamps for Ells, long and short 
turn — tor Flanges — for Headers. Also Pipe 
ae eliminates patterns for holes and 


So simple—so easy to use — Jewel Tools 
Gre proving big time-savers in refinery piping 
fabrication and erection. 


Write Today for Details and Prices 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL 4, MINNESOTA 
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Frederick Ellis Promoted 
By Worthington Corporation 


Frederick J. Ellis has been appointed 
assistant merchandising manager of 
pumps and compres- 
sor sales at Worth- 
ington Pump and 
Machinery Corpora- 
tion. He will be in 
charge of distribution 
of standard pumps 
and compressors 
through oil field dis- 
tributors. Formerly 
Ellis was assistant 
manager of recipro- 
cating pumps sales 
division. 

With Worthington 
since 1916, Ellis has Ellis 
served in the com- 
pany’s offices at Washington, D. C., 
Denver, Detroit, Cincinnati, Holyoke, 
Mass. and Harrison, N. J. He is presi- 
dent of the company’s Quarter-Century 
Club. A graduate of Tufts College, Ellis 
is a veteran of World War I. 





E. H. Platz, Jr., Promoted 


Edward H. Platz, Jr., has been ap- 
pointed manager of alloy sales for Leb- 
anon Steel Foundry, Lebanon, Pa. He 
became a member of the Lebanon Steel 
Foundry executive staff in 1939 and has 
devoted much of his time to engineer- 
ing and metallurgical application of alloy 
castings to jet engine and gas turbine 
development. He also has been con- 
nected with Lebanon’s development of 
stainless steel and other high alloy 
castings for industrial uses. 


Platz succeeded William b, Sullivan, 
who retired recently after 45 years in 
the industry. 


Reed Heads Two Sales Areas 


Oliver United Filters Inc., with gen- 
eral sales headquarters in New York, last 
month announced the 
appointment of Glen 
G. Reed to handle pe- 
troleum sales in its 
Eastern and Central 
Divisions. 

Reed, formerly with 
the Dicalite Company 
as manager of the 
firm’s St. Louis and 
New Orleans sales di- 
visions, became associ- 
ated with Oliver 
United Filters in May, 
1947 and has had wide 
experience in petro- 
leum and other fields. Reed 





Wilcox to Represent Kemp 


E. A. Wilcox Company, engineers, 
has been appointed San Francisco area 
representative of C. M. Kemp Manu- 
facturing Company of Baltimore. 

This announcement was made follow- 
ing the retirement of E. B. Parsons, 
Kemp representative for 30 years. 


Singleton Heads Department 


A new customer engineering service 
department, under the direction of 
Robert C. Singleton, has been estab- 
lished by Nelson Stud Welding Division 





FOR THE LATEST STORY ON 


LENAPE TYPE R AND SR MANWAY 
NECKS... NOZZLES... COVERS 






Write for 
BULLETIN 


#4-82 


Standard and Special 
Lenape Type R and SR 


Manways provide a flexibility 


in vessel design which is important to all users—Bulletin 
#4-82 gives you visible evidence of this versatility. 

Size range, style, materials, construction and application 
information of value are presented in complete detail. 

Write today for your copy of Bulletin #4-82 and Price 
Schedule M-48—we feel sure you will find this data valuable 
reference for economical design and prompt delivery on 
Lenape Type R and SR Manways. 


LEN APE HYDRAULIC PRESSING & FORGING CO. 


DEPT. 106 


WEST CHESTER, PA. 
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A simple method of 
controlling working 
temperatures in: 


© WELDING 

© FLAME-CUTTING 
© TEMPERING 

© FORGING 

© CASTING 

° MOLDING 

© DRAWING 

© STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 


rc 


It's this simple: Select the. 


Tempilstik® for the working Also 
temperature you want. Mark available 
your workpiece with it. When in pellet 
the Tempilstik® mark melts, or 
the specified temperature has liquid 
been reached. form 





Available in these temperatures (°F) 





125 275 500 1100 
138 288 550 1150 
150 300 600 1200 
163 313 650 1250 
175 325 700 1300 
188 338 750 1350 
200 350 800 1400 
213 363 850 1450 
225 375 900 1500 
238 388 950 1550 
250 400 1000 1600 
263 450 1050 




















FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 164%,” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


BIG THREE 


WELDING EQUIPMENT CO., INC. 


HOUSTON 
FORT WORTH 
DALLAS 

i SAN ANTONIO 
TULSA 
OKLAHOMA CITY 
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abricating specialized filter units is an “art” at Multi-Metal that 

stems from a generation of know-how and service to every 
type of industry. The unit shown was fabricated for a specialized 
filtering operation. The stainless steel filter basket was welded to 
a flat bar frame 24 x 110 mesh filter cloth, reinforced with 3 x 3 
mesh backing screen. Another example of Multi-Metal versatility 
— the job was completely fabricated and processed within the 
Multi-Metal plant. On your next filtering problem shoot your specs 
to us for the quick and economical solution. 
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WIRE CLOTH COMPANY, INC. 
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xt . . . @ valuable addition to the refiner’s library 


\ Availabl, IN A SINGLE BOOKLET 
















\\ REPRINTS OF 
\ 
\ 
, CORROSION STUDIES 
\ ‘The three-part study by F. A. Rohrman which appeared in 
\ 1947 in Petroleum Refiner. 
\ 
\ Part 1—The Economic Aspects of Corrosion. 
y \ Part 2—Factors Affecting Corrosion. 
\ Part 3—Corrosion Tests and Corrosion Pre- | 
\ vention. | 
\ } 
\ Only 25 cents per copy | 








\ Fill in this order form and mail with your remittance today. 






~~ 


PETROLEUM REFINER, 
P. O. Box 2608 
Houston |, Texas 
Please send me copies of Corrosion Studies for the Petroleum Refining 


Industry, by F. A. Rohrman. 
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Street or Box Number - 








of Morton Gregory Corporation at its 
Lorain, Ohio, headquarters. 

Singleton, with the stud welding or. 
ganization since 1945, has served as its 
chief metallurgist and technical adviser. 
Prior to joining the Nelson organiza- 
tion, he was metallurgical engineer with 
Joshua Hendy Iron Works at Sunny- 
vale, Calif. ’ 


Republic Names Trammell 
With Houston Headquarters 


E. H. (Gene) Trammell last month 
was appointed manager of Republic 
Supply Company’s pipe 
department with head- 
quarters in Houston. 

Trammell comes to 
Republic with a wide 
background of experi- 
ence and acquaintance 
throughout the petro- 
leum industry in both 
domestic and foreign 
fields. He served for 
more than 10 years in 
the materials division 
of Standard Oil Com- 
pany (New Jersey) 
in South America and 
during the past 10 Trammell 
years has been engaged as expert repre- 
sentative in New York for several 
leading oil equipment manufacturers. 





Shell Chemical Offices Open 
In New York, After Transfer 


Shell Chemical Corporation’s admin- 
istrative offices, moved from San Fran- 
cisco, will be located at 4 West 58th 
Street, New York 19. The offices of 
the export division will also be at this 
address. 

Western Division sales offices of the 
corporation will continue at 100 Bush 
Street, San Francisco 6. Eastern Divi- 
sion sales offices are at 500 Fifth Ave., 
New York 18. 


Manly Succeeds Meyer 


W. L. Manly has been appointed 
manager of dealer sales of the Allis- 
Chalmers Manufacturing Company, suc- 
ceeding W. A. Meyer, who has been 


| named assistant manager of the Tex- 


rope Drive department. 

Manly has been with Allis-Chalmers 
since 1937, serving in the water condi- 
tioning department, where he has been 
manager since 1942. Formerly, he had 
been with Quaker Oats Company. 

With Allis - Chalmers since 1926, 
Meyer successively served in the Allis- 
Chalmers milling machinery, Texrope, 
and central sales departments. 





Ay LERS . © We buy i 


© We invite your offers 
© We serve leaders in the industry 


THEDICKERSON COMPANY 


Drexel Building Philadelphia 6, Pe. 
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Named Sales Manager of GE 
Petroleum-Chemical Unit 


John B, Land has been named mana- 
ger of sales for the Petroleum and 
Chemical Industries 
Section of General 
Electric’s Materials 
Industries Division. 
Land previously had 
been connected with 
the Industrial Sales 
Division in GE’s Pitts- 
burgh office. Prior to 
that he was district 
cable specialist of the 
Atlantic District, 
working out of the 
Philadelphia office. 

A 1934 graduate of 
Notre Dame, where Land 
he received a BS de- 


gree in electrical 





Land 
came to GE as a test engineer, and 
later was assigned to the Wire and 


engineering, 


Cable Division in Schenectady. His 
new appointment returns him to Sche- 
nectady. 


New Wheelco Office 


Wheelco Instruments Company has 
opened a new office at 138 East Becher 
Street, Milwaukee 7, Wis. M. A. Em- 
bertson, formerly connected with the 
company’s Chicago sales office, as sales 
engineer, is in charge. 


New Tube Turns Warehouse 


Tube Turns, Inc. has established a 
modern factory warehouse in Tulsa, at 


317 S. Detroit Avenue with Robert S. 
Tyler, Mid-Continent district manager, 
who formerly had his office at 311 Tu- 
loma Building, in charge of the project. 
William R. Emrich, transferred from 
the Louisville sales department to Tulsa, 
is chief clerk and W. J. Hamilton is 
warehouse foreman. 


Vilsack Joins Chicago Plant 
Of Taylor Forge & Pipe Works 

Robert M. Vilsack has joined the 
sales department of 
Taylor Forge and 
Pipe Works and will 
be located at the 
main plant of the 
company at Chicago. 

Before coming to 
Taylor, Vilsack was 
associated with The 
M. W. Kellogg Com- 
pany of New York. 
While with this com- 
pany, he was engaged 
in engineering and 
sales work. 

Besides the main 
plant at Chicago, 
Taylor operates plants at Carnegie, Pa. 
and Fontana, Calif. 


Clark Appoints T. C. Webb 


Clark Brothers Company, Inc., manu- 
facturers of compressors, have an- 
nounced the appointment of Thomas C. 
Webb as their district manager for 
Venezuela. 

After graduating from the University 
of Tulsa, Webb worked in the Okla- 
homa oil fields and with L. S. Gregory, 
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.. . keep petroleum products clean 


and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
filter cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 

The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum products 
free from solids such as scale, rust, grit, 
and other foreign matter. 


Domes tic fi uel Oil bulk plant operators can be sure of 
delivering clean clog-free fuel oil by filtering with Sparkler filters 


Sparkler filters are available in capacities from small pilot plant models to built-in 
Production line units of 5000 gallons per hour. The services of our staff of engi- 
neers with over a quarter of a century experience in solving filtration problems is 
available. Your problems will receive personal attention and individual analysis. 
Write Mr. W. J. Kracklauer, Sec’y & Treas. 





SPARKLER MANUFACTURING COMPANY, Mundelein, Hlinois 
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a consulting engineer in Tulsa. Before 
coming to Clark Brothers, he was asso- 
ciated with the U. S. Bureau of Mines. 





Cooling Tower Consulting 
Specialist 
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STEEL DRUM 


RECONDITIONING 


MACHINERY 


IN WORLDWIDE USE 
REDUCES DRUM COST 
SEND FOR LITERATURE 


L. M..GILBERT CO. 


DREXEL BLDG., PHILADELPHIA, PA. 














Marine & Industrial 


CHEMICAL CLEANING 


Boilers, Condensers, Evaporators, Fuel Oil 
Heaters, Heat Exchangers, Water Well 
Acidizing 


INSTRUMENT REPAIR 


Reliance Tackometers, Pneumeracetors, Etc. 
Boiler Water Conditioning 
Test Cabinets, Test Solutions 


LABORATORY SERVICE 


R. L. WILSON CO. 


P. O. Box 9245 Houston 10, Texas W 6-316! 











If you need dependable Turbine repairs 
in a hurry, call us. We are completely 
equipped to repair and dynamically bal- 
ance turbine roters and any High Speed 
rotating elements in our modern shops. 


25 Years Successful Experience 
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engineering service geared 
toe execute ALL or PART 
of your requirements in 
PROCESS DESIGN 


MECHANICAL 
ENGINEERING 
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ERECTION 
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PROUEC 
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FOR ALGAE AND 
SLIME CONTROL 


Operates oa high vacuum — no moving parts. 
Only 6 ft. installation space. Sturdy cabinet per- 
mits outdoor installations. Available in 8 capaci- 
ties — 15 Ibs. to 2000 Ibs. of chlorine per 24 
hours. Ideal for chlorinating drinking water. 


Paddock Sales of texas 
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J. H. Hood Heads New Boston 
Office of Patterson Company 


James H. Hood, Jr. has been ap- 
pointed district manager of the new of- 
fice of Patterson 
Foundry and Ma- 
chine Company, East 
Liverpool, Ohio, The 
office is to be lo- 
cated at Boston. 
Hood will service 
the New England 
territory among the 
chemical processing 
plants. 

Before coming to 
Patterson, Hood was 
connected with the 
inspection division of 
Stone and Webster H 
Engineering Corpo- ane 
ration. He was graduated from the 
Sheffield Science School of Yale Uni- 
versity, New Haven, Conn. 


Franklin Wedge Is Named 
Ansul President's Assistant 


Franklin Wedge, former eastern mana- 
ger for Ansul Chemical Company, ap- 
pointed assistant to 


the president has 
moved from Phila- 
delphia to the com- 


pany’s main office at 
Marinette, Wis. With 
this assignment, 
Wedge climaxes an 
18-year career with 
Ansul. He is a mem- 
ber of the American 
Society of Refrigera- 
ting Engineers as well 
as the American 
Chemical Society. 
Wedge was gradu- 





Wedge 


| ated from the Shef- 


| at 411 


field Scientific School of Yale Univer- 
sity, class of 1918. During World War 
II, he served as a temporary member 
of the Coast Guard Reserve. 


Ray R. West Will Manage 
Honeywell Industrial Sales 


Ray R. West has been named mana- 
ger of sales of Minneapolis-Honeywell 
Regulator Company products for in- 
dustrial applications. West, who has 
filled executive sales positions with 
Brown Instrument during his more than 
20 years with the industrial division of 
Honeywell, will make his headquarters 
in Philadelphia. 


Blaw-Knox Company Opens 
Texas Office at Houston 


Buflovak Equipment Division of 
Blaw-Knox Company, Buffalo, N. Y., 
has announced the opening of an office 
First National Bank Building, 
Houston. Hugh P. Coulter, sales engi- 
neer with the New York office for the 


| past 12 years, will be in charge. 


Sales Office in New York 
Is Opened by Tagliabue 


The C. J. Tagliabue Corporation (N. 
J.) has announced the opening of a new 
sales office at 150 Broadway, Room 
1805, New York City 7. The company 
is a wholly-owned subsidiary of Weston 
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Electrical Instrument Corporation. L, 
M. Hackenberg, Tagliabue’s New York 
district sales manager, will supervise 
activities of the new sales office. 


Mechanical Seal Testing 
Lab Maintained by B-J 


Byron Jackson Company, Los An- 
geles, has announced that it is operating 
a complete mechanical seal experimen- 
tal and testing laboratory, the work be- 
ing under the jurisdiction of the com- 
pany’s pump division. Wes Shone is the 
inspector. 

All seal sizes from 1 to 4%-inch can 
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BORN certo wearers 


@ Lower Construction Cost 
@ Lower Operating Cost 
@ Higher Efficiencies 

@ Less Ground Space 

@ Longer Life 


BORN ENGINEERING CO. 


TULSA; OKLAHOMA 
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is preferred by leading refiner- 

ies because of its high copper 

content, dependable uniformity 

and exceptional purity and 

freedom from foreign and inert 
_ matter. 


99% + PURE 


Quotations on request, on any 
quantity required. Shipments 
can be made from our nearest 
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